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(54) PEKOMBMHAHTHbIki AflEHOBMPYCHblt^ BEKTOP M CnOCOBbI EfO HPHMEHEHI/ia 



(57) 

M306peTeHMe OTHOCMTCfl K peKOM6MHaHTHblM 

aAeHOBupycHbiM BSKTOpaM 3KcnpeccMi4, 
xapaKTepnayjou^MMCfl nacTHMHOM nnn nonHOM 
flenemiefi ct>parMeHTa flHK afleHosnpyca, 
KOAnpyK>Li4ero 6enoK IX, m coAepJKau^HM reH 
Hy)KepoAHoro 6enKa, mjim ero c}3yHKi4MOHajibHbifi 
ctjparMBHT, MJiM MyTaHTHyK) cfjopwy. DpeAJioKeHa 
ct)apMai4eBTMHecKafl KOMnosnL^nfl, BKnK)HaK)u^afl 
peKOM6nHaHTHbiM aAeHOBupycHbiM seKTop 

SKCnpeCCMM, KOTOpblM COAep>KMT BCTaBKy 

3K3oreHHOfi flHK, coAep>KaLMeC^ reH, KOAMpyiOLMi^P) 



Hy>KepqaHbij^ 6enoK, m aAeHOBMpycHyio flHK. 
Miwietou^yK) AeneMMK), HaMMHaKSu^yiocf) b 
nonoKOHviM ot 357 ao 360 m aaioHMMBaioLi^yiocfl 
B nono>KeHMM ot 4020 ao 4050. YKasaHHan 
cl^apMai^eBTMMecKan KOMnosML^vin mokot 6biTb 
ncnonbsoBana b reHHOM lepanHW, 
TpaHc4)opMaL4kii4 rvinepnponkt4)epaTMBHbix 
KHOTOK MJieKonnTarou^MX, Tepanm/i paKa, 
MHrM6MpoBaHMM nponnct>epai4MM onyxonn y 
>KMBOTHbix, f\n9i CHM)KeHMfl nponncJ^epaqMH 
onyxoneBbix kjiotok. 7 c. m 13 a.n. cjj-nbi, 2 
Ta6n., 16Mn. 
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(54) RECOMBINANT ADENOVIRAL VECTOR AND METHODS OF ITS USING 



(57) Abstract: 

FIELD: molecular biology, virology. 
SUBSTANCE: invention relates to recombinant 
adenoviral vectors of expression exhibiting 
the partial or complete deletion of 
adenovirus DNA fragment that encodes the 
protein IX and containing gene encoding the 
foreign protein or its functional fragment 
or mutant form. Invention proposes a 
phamnaceutical composition including 
recombinant adenoviral expression vector 
which has insertion of exogenous DNA with 
gene encoding the foreign protein and 
adenoviral DNA with deletion from initial 
position 357 to 360 and terminal position 
from 4020 to 4050. Indicated phanmaceutical 
composition can be used in genetic therapy, 
for transformation of hyperproliferated 



cells in mammals, cancer therapy. Inhibition 
of tumor proliferation in animals, decrease 
of tumor cells proliferation. EFFECT: 
recombinant vector indicated above, valuable 
biological and medicinal properties. 20 cl, 
40 dwg, 2 tbi, 3 ex 
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Ann o6pa30BaHMfl peKOM6kiHaHTHbix 
afleHOBupycoB, npuMeHMMbix b reHOTepanuM, 
Heo6xoAviM0 ticnojibsoBaTb KneTOHHyio nnHkiK), b 
KOTopOM no "TpaHc" Tuny cnHTesnpyioTCfl 
npoflyKTbi BnpycHbDC reHOB E1 oS/iacTM, 
AeneTMpoBaHHbix y ncxQAHbix BMpycoB. B 
HacTOflu^ee Bpeivin AocrynHa eAUHCTBeHHa^i 
KneTOHHafi nviHvifl 293, nepBOHananbHO 
onticaHHan b 1977 Graham c coasT. KneTioi 
nHHMM 293 coAep}KaT npH6nH3HTe/ibHO 12% (4.3 
k6) neBOM nacTii reHOMa aAeHOBMpyca Tiina 5 
(Aiello. 1979; Spector. 1983). 

AfleHOBMpycHbie seiaopbi, HCcneAOBaHHbie 
Ha HacT05iii4MM MOMBHT A^i^ qejieH reHHOM 
Tepani/iH, o6bNHo mmgiot fxeneuyivi reHOB Ad2 
vinvi Ad5, pacnono)KeHHbie ot tohkvi, OTCTonu^eM 
Ha 400 1(6 OT 5'-KOHL^a BMpycHoro reHOMa f\o 
TOHKM, OTCTonLi^eii np^GnnsMTejibHO Ha 63.3 k6 
OT 5'-KOHL4a, c o6u\evi Aenei^Mew o6nacTM E1 
(2,9 k6). TawiM o6pa30M, cymecTsyeT 
orpaHkiMeHHan o6jiacTb roMonorviii 
npM6nii3iiTenbHo b 1 k6 Me>KAy 
nocneAOBaTenbHocTJiMM flHK peKOM6MHaHTHoro 
Bnpyca M flHK Ad5 b KneTOMHOM jimhum. flaHhan 
roMOJiom« onpeAe/ineT o6jiacTb noTehquanbHoii 
peKOM6kiHai4kiki Me>KAy oMpycHUMki m KneTOHHbiMM 
aAeHOBkipycHbiMi/i nocxieAOBaTenbHOCT^MM. 
TaKafl peKOM6nHaL4M« npusoAUT k o6pa30BaHMK> 
Bnpyca cJjeHOTMnnMecKM AUKoro Tuna, necyunero 
o5nacTb Ad5 El na icneTOK 293. Do-BHAHMOMy, 
MMeHHO TaKoe peKOM6kiHaqiioHHoe co6biTMe 
o6ycnoBJinBaeT nacToe oGhapyjKeHMe 
aAGHOBupyca aukofo Tuna b npenapaTax 
peK0M6nHaHTHoro Bnpyca. KpoMe Toro, 6bino 
np$iMO noKasano, hto TaKan peKOMGviHaqiin 
ABJineTcn npHHnnoM KOHTaMUHaL^nn BnpycoM 
AMKoro Tuna peKOM6viHaHTHoro Bnpyca 
Ad2/CFTR-1, coaAaHHoro na ocHoae Ad2 (Rich 
et al., 1993). 

B CMfiy BbicoKofi cTeneni^ roivionon<iki 
nocneAOBaTenbHocTeM b noArpynne 
aAeHOBMpycoB Tuna C, nQAo6Hafl peKOM6MHai4kin 
6onee BeponTHa, ecnii ^nsi coaAaHMn BeKxcpa 
McnojibsoBaH nK)6oM aAenoBiipyc rpynnbi C 
(TMnbi 1,2,5,6). 

DpM MenKOMaciUTa6HOM npokisBOACTBe 
peKOM6MHaHTHbix aAeHOBiipycoB npo6neMa 
KOHTaMHHaMHki BkipycoM A^Koro Tiina mokst 
6biTb pemeHa npoqeAypoM OT6opa, npii KOTopof^ 
KOHTaMViHMpoBaHHbie napTMM BMpyca npocTo 
OT6pacbiBaiOTc;i. Hpvi yBenMHeHMM MaciuTa6oB 
KynbTHBHpoBaHUfl Rnfi Hy)KA renoTepaniiii 
noBbiLuaeTCfl eeponTHOCTb aarps^sHeHMn ica)KAOM 
OTABJibHof^ napTiiii BMpyca BMpycoM A^Koro TMna 
M BOspacraioT TpyAHOCTM nonyseHMn 
HeKOHTaMHHHpoBaHHbix HpenapaTOB 
peKOM6MHaHTHoro Bi^pyca. 

B TeKyiJ^eM rqAy 6yAeT Ai^arHOCTMpoBaHO 
6ojiee MM/iJiMOHa cnynaeB nepBHHHoro paKa, a 
KonimecTBO CMepiePi, o6ycnoBneHHbix 
OHKonomMecKMMki 3a6oiieBaHMflMM. AocTHmeT 
nonyMkiJinkiOHa (AMepiiicaHCKoe npOTkiBopaKOBoe 
Oeu^ecTBO, 1993). MyTaqnM rena p53 5iBnfltOTCfi 
HaM6onee nacTbiM reneTHMecKHM 

noBpe>KAeHMeM, accoL^i^poBaHHbiM c onyxonflMM 
MenoBeKa, ohm BCTpeMatoTCfl b 50-60% onyxonevi 
HenoBeKa (Hoi I stein et a!.. 1991: Bartek et 
a!., 1991: Levine, 1993). L4enbK) renoTepanuM 
p53-Ae<4>HL4MTHbix onyxoneM flBnneTCfl, 
HanpMMep, BBeAeHne HopwanbHow 

cf)yHKqMOHanbHOM KonMM rena p53 amkofo Tuna 
Ann BOccTaHOBneHMfi KOHTponn loieTOHHOM 
nponvi<}3epaL4mi. P53 nrpaeT icnioMeByK) ponb b 
KneTOMHOM LtMicne, ocTanaBnuBafl pocT c tcm, 
MTo6bi Mornn npoMaoMTn penapaqMn tinii 
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anonT03 b otbst Ha noBpe>KAeHiie flHK. HeAaBHO 
6bino noKa3aHO, mto p53 amkofo Tuna nanneTcn 
Heo6xoAMMbiM KOMnoneHTOM cMCTewbi anonT03a, 
MHAyMvipyeMoro o6nyMeHMeM vinn neMenkieM 

HeKOrOpblMM XMMklOTepaneBTMMeCKMMti 

npenapaTaMM (Lowe et ai. , 1993, A B). 
nocKonbKy MyTaMMki p53 c BbicoKOM MacTOTOi^ 
o6Hapy}KMBaK>Tcn b onyxonnx HejiOBeica, 

BeponTHO, HTO 3TM onyXOHM CTanii yCTOMMMBblMH 

K XMMkio- M paA^OTepanbiM b CMny yjpaTbi p53 
AMKoro TMna. "flocTaBKa" (})yHicL4MOHanbHoro p53 

B 3TH OnyXOnn C BblCOKOM BepO^THOCTbK) 

cAenaeT mx MyBCTBHTenbHbiMM k anonT03y, 
o6bmHo cBnsaHHOMy c noBpe}KAeHiieM flHK, 
MHAyMMpoBaHHbiM o6nyMeHMeM MnM 
xuMMOTepanMSM. 

OahMM 113 KpMTMHeCKVIX MOMeHTOB B 

ycneujHOM Tepannii 3a6oneBaHMM nenoaeKa npM 
noMOu^M reHOB-cynpeccopoB onyxojiei^ nBnneTcn 

B03M0>KH0CTb B03Ae^CTBIi$) Ha 3HaHMTenbHyK> 

Aonio onyxoneBbix KneTOK. C stom i^ejibto na 
pa3nkiMHbix onyxoneBbix MOAennx LUMpoKO 
npuMennnM peTpoBupycHbie BeKTopbi. 
HanpuMep, A^in neneHUfi onyxoneM neMenn 
npuMeneHne peTposnpycHbix seKTOpOB 
OKaaanocb ManoacjjctjeKTMBHbiM, nocKonbKy c nx 
noMOU^bio He yAaBanocb AOCTMixyTb BbicoKoro 
ypoBHn nepeHoca reHOB, Heo6xoAMMoro A^n 
reHOTepanuM in vivo (Hut)er, B.E. et al., 
1991; Caruso M. eta!.. 1993). 

C uenbK) coaAaHMfl 6onee A^inTenbHoro 
MCTOHHMKa npoAyKquM Bnpyca Mcx^neAosaTenn 
nonbiTanncb npeoAoneTb npo6neMy hm3kom 
HacTOTbi nepeHOca renoB c noMombra np^MOM 
MKbeKquM B conMAHbie onyxonn ynaKOBOMHbix 
KneTOK, npoAyMnpytoiAMX peTpoenpycHbie 
BeKTopbi (Canjso, M. et al., 1993; Ezzidine, 
Z.D. et a!.. 1991; Culver. K. W. et al., 
1992). OAHaKO AaHHbiM noAXOA OKaaancn 
HenpkieMneMbiM Ann neneHkin 6onbHbix, 
nocKonbKy b otbbt na BBeAeHMe ynaKOBOMHbix 
KneTOK pasBMBanacb BocnaniiTenbHan peaKqMn. 

flpyrMM HeAOCTaTKOM peTpoBtipycHbix 
BeKTopoB flsnneTcn lix noTpe6HocTb b 
Aennu^Mxcfl KneTKax A^n 3c)xt)eKTiiBHOM 
MHTerpaqviii m aKcnpeccMki nepeneceHHoro 
peKOM6MHaHTHoro rsHa (Hubner, B.E., 1991). 
CTa6M/ibHafi MHTerpaqMfl peTposMpycHoro 
reHOMa b cyu^ecTBeHHbiC) ren KneTKM-xo3$iMHa 

MO)KeT npMBeCTM K. BOSHHKHOBeHMIO 14 

HacneAOBaHMK) pasnMMHUx naTonomf). 

PeKOM6MHaHTHbie ^AeHOBupycbi MMetOT 
cyiAecTBeHHbie npeMMyu^ecTBa no cpasHeHMio c 

peTpOBMpyCHbIMM BOKTOpaMM M C APyrMMM 

MeTOAaMM nepeHoca renoB (cm. o63op 
Siegfried, 1993). HnKorAa ne 6bino noKa3aHO, 
HTO aAeHOBVipycbi cnoco6Hbi BbiSbiBaTb onyxonM 
y MenoBeKa m mx Bnonne 6e3onacHo 
Mcnoiib30BanM b KaMecTBe )KkiBbix saKqMH 
(Straus. 1984). flecJjeKTHbte no pennnKaMHH 
peKOM6MHaHTHbie aAeHOBHpycbi MoryT 6biTb 
nonyneHbi saMeHOH o6nacTM E1, Heo6xoAMMOM 
An$i pennMKaL^MM, na ren, npeAHa3HaMeHHbif^ Ann 
nepeHOca. AAeHOBtipyc ne MHTerpMpyeT c 
renoMOM KneTOK MenoaeKa, m TeM caMbiM 
3HaMMTenbHo cHH>KaeTC5i pHCK MHcepqkiOHHoro 
MyTareHe3a, B03Mo>KHoro npn Mcnonb30BaHMM 
peTpoBMpycHbix M aAenoaccoqMHpOBaHHbDC 
(AAV) BeKTopoB. OrcyTCTBue cTa6MnbHOM 
HHTerpaqkiH noBbiLuaeT 6e3onacHOCTb eu^e ki 3a 
CMeT Toro, HTO 34xt)eKT nepeneceHHoro rena 
nanneTCfl BpeMeHHbiM, nocKonbKy 
SKCTpaxpoMocoMHafl flHK 6yAeT yTpanviBaTbcJi 
no Mepe AeneHMJ? HopManbHbix KneTOK. 
CTaGnnbHblH peKOM6MHaHTHblM aABHOBVipyc c 
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BbicoKMM TMTpoM Mo>KeT 6biTb nojiyneH B 
KonnMecTBax, h8 AocTM>KMMbix B cnyMas 
pexpoBupycHbix mjim AAV BeKTOfJOB, hto cosAaej 
BO3M0>KHOCTb AJifl neneHMfl 6onbLuoro HMcna 
6onbHbix. KpoMe Toro, aAenoBupycHbie Betcropbi 
o6ecneMMBaK)T BbicoK03ctx})eKTiiBHbiM nepeHoc 
roHOB in vivo b pa3Hoo6pa3Hbie onyxoneBbie 
KneTKH 11 TKSHH. TaK, HanpuMep, 6bmo 
noKaaaHO, mto nepOHOC reHOB npM noMOUiii 
aAeHOBMpycoB MMeer cyu^ecTaeHHoe sHaneHMe 
npM reKorepaniiii TaKMX 3a6ojieBaHiiM KaK 
L4HCTcxt)M6po3 (Rosenfeld et al., 1992; Rich et 
al., 1993) M Aect>Hi4MT anb4)a-1-aHTiiTpMnciiHa 
(Lemarchand et al.,1992). Xom b HacTonu^ee 
BpeMfl McnonbsyiOTcn m anbTepHaTMBHbie 
MOTOAbi nepeHoca renoB. Hanpi^Mep KaTMOHHbie 
KOMnneKCbi JiMnocoMbi/AHK, hm oamh M3 3Tiix 
MOTOAOB noKa He mnneicfi crojib >Ke 
actKt^eKTkiBHbiM, KaK nepeHOc reHOB c noMOU^bio 
aAeHOBMpycoB. 

KaK M B cnyMae Aec}>e><THbix no p53 onyxonefi, 
L^enbK) reHOTepanuM ApyrMX onyxoneM ^BJifieTcn 
BoccTaHOBJieHkie KOHTponn HaA npojiM4)epaL4MeM 
KJieioK. ripn AecjDm^MTe p53 seeAeHne 
cjjyHKquoHanbHoro roHa BoccTaHasnnBaeT 
KOHTpx^Jib HaA KJieTOMHbiM qnKJioM M AsnaeT 
B03MOKH0M rvi6ejib KTieTOK nyTGM anoHTosa noA 
AeMCTBuew TepaneBTHHecKnx npenapaxoB. 
AHanornMHo, reMOTepanvin b pasHOM cTenenn 
Mo>KeT 6biTb ocHOBaHa Ha MaHkiny/inqimx c 
ApyrnMM reHaMM-cynpeccopaMn onyxoneM, 
KOTopbie MoryT npnMenjiTbCfl HesaBucuMO mjim b 
coHeTaHMM c TepaneBTMMecKMMM npenapaTawn 
AXifl KOHTponfl KneTOMHoro i4HKna onyxoneBbix 
KneTOK m/mjim HHAyKqun ryi6enM KneTOK. Kpowe 
Toro, reHbi, KOTOpbie He KOAnpyKDT 6enKM - 
peryjiflTopbi loieTOMHoro qnKna, ho 
HenocpeflCTBeHHO BbiabisaiOT ni6e/ib KneTOK, 
HanpuMep "cyni^MAHbie" renbi nnn renbi, 
KOAnpytou^ne TOKCMHHbie ^n9^ ktistkh 6enKM, 
TaioKe MoryT 6biTb ncnonbGOBaHbi b 
reHOTepaneBTMMecKMX npoqeAypax An« 
ocTdHOBKii KJieTOMHoro qiiKHa B onyxonesbix 
KneiKax. 

HeaaavicMMo ot Toro, KaKoii reH Mcno/ib30BaH 
Ann BOGCTaHOBneHM$i KOHTpon;i naA KneTOHHbiM 
L4MKnoM, TeopeTMMecKHe npeAnocbinKn m 
npaKTMHecKan SHaHMMOCTb raKoro noAXOAa 

OCTaiOTCfl HeM3MeHHblM14. A kIMeHHO: 
He06X0AMM0 nOJiyMMTb BblCOKyK> 3CtX}>eKTI^BHOCTb 

nepenoca reHOB A^n dKcnpeccuM 
TepaneBTMMeCKMX KO/IMHeCTB peKOM6MHaHTHoro 
npoAyKTa. f\ns\ ycnexa renoTepaneBTimecKoro 
noAXOAa Ba^xeH npaBH/ibHbivi Bbi6op BeKTopa, 
o6ecneHMBaK>Li;ero BbicoKyio 34)c{)eKrMBHOCTb 
nepenoca renoB c MHHHMajibHbiM pmckom a^ia 
naqneHTa. 

TaKMM o6pa30M, cyu^ecTByeT noTpe6HocTb b 
BSKTopax M MeroAax. o6ecneHi4BaioiMHX BUCOKyK) 

3Ct)4)eKTI1BHOCTb nopeHOCa reHOB M SblCOKVlf) 

ypoBeHb dKcnpeccHM 6enK0B, KOTopbie 6hm\A 6bi 
AOcraTOMHO 6e3onacHbi A^n 

reHOTepaneBTMHecKMX npoqeAyp. HacTORLuee 
ii3o6peTeHMe OTBewaeT yKa3aHHbiM qen$iM kt, 
KpoMe Toro, npeAocTaBJineT p9\^ 
AononHMTenbHwx npenMymecTB. 

Ha 4)vir. 1 npeACTaBneH sanBneHHbif^ b 
HacTOflLi^eM ki3o6peTeHviii aAenoBtipycHbifi 
BeKTop. C6opKy KOHCTpyKra npoii3B0Avinvi, KaK 
noKasano na c|5Mr. 1. rionyMeHHbiM BMpyc nweej 
5'*KOHMeBy)o meneuyiio aAeHOBkipycHbix 
HocneAOBaTenbHocTeM, npocTuparaiJuyKXifl ot 
HyKneoTMAa 356 ao nyKneoTHAa 4020 m 
ycTpaHflwmyto renbi Ela m Elb, a TaK>Ke Bce 
KOAMpy)OL4t4e nocjieAOBarenbHOCTM 6ejiKa IX. 
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ocTaennn MHTaKTHbiM 06L14MM caCiT 
nojinaAeHMnnpoBaHMn renoB Eld m PIX, mto 
nosBonneT ktcnonbdOBaTb ero f\ns{ TepMMHaL(MM 
TpaHCKpMnuMM nK)6oro >KenaeMoro rsHa. 

Ha 4>Mr. 2 nptiBeAeHa aMMHOKucnoTHan 
nocn^oBarenbHOCTb p110^. 

Ha 4>Mr. 3 npeACTas/ieHa 
nocn^OBaTenbHOCTb flHK, KOAMpyK>Li4ef) 
6enoK-cynpeccop peTMHo6nacTOMbi. 

Ha 4)Mr. 4 cxeMaTMHecKM npeAcraB/ieHbi 
peKOM6iiHaHTHbie KOHcrpyKTbi P53/aAeH0Biipyc, 
saflBneHHbie b nacTonu^eM ii3o6peTeHMM. 
P53-peKOM6iiHaHTbi ocHOBaHbi na Ad 5, y 
KOToporo 06/iacTb E1 (HyKneoTMAbi 360-3325) 
6bina saMenena Ha nonHopa3MepHyK> (1.4 k6) 
kAHK p53. dpM 3TOM 3Kcnpecctifl p53 
HanpaB/iflJiacb npoMOTopoM Ad 2 IVILP (A/M/53) 
unM npoMOTopoM L^MTOMerajioBiipyca MenoaeKa 
(CMV) (A/C/53), aa KOTopbiMM cneAOBana 
TpexMneHHafl nuAepHan KflHK Ad 2. 
KoHTponbHbiM BMpyc A/M i4ivten Te >Ke AenequM 
rsHOMa Ad 5, mto m Bkipyc A/M/53, ho He Hvien 
1.4 K6-BCTaBKM KflHK p53. OcTaBLUnecfl 
nocneAosaTenbHocTM E1b (705 HyKneoTHflOB) 
AeneTMpoBann f\ns\ nonyMeHMfl KOHCTpyKTOB 
A/M/W53 M A/C/N/53 c aeneuyiev\ no 6enKy IX. 
flaHHbie KOHCTpyKTbi TaK>Ke ms/ie/iM 1.9 k6 Xba 
1-Aenei4MK) b ob/iacTM E3 aAenoBUpyca riina 5. 

Our. 5A M 5B unnfocTpupyjoT SKcnpeccmo 
6enKa p53 b onyxonesbix xneTKax, 
kiH4)ML4MpoBaHHbix BnpycaMM A/M/53 m A/C/53. 
Okir. 5A: KneTKn Saos-2 (ocreocapKOMa) 6binM 
3apa>KeHbi c yKaaannoM MHOKecTBeHHocTbio 
MHctjeKL^MH BHpycoM A/M/53 nnn enpycoM A/C/53 
M noABepmyTbi anannay cnycTfl 24 saca nocne 
3apa>KeHMfl. AHTHiena pAb 1801 k p53 
kicnojibsoBanki OKpacKH kiMMyHo6noTOB 

o6pa3L40B, ypaBHeHHbix no 061^611 KOHi^eHTpai^nM 
6enKa. B KanecTee MapKepa McnonbSOBanii 
3KBMBa/ieHTHbie no 6enKy o6pa3Mbi 3KCTpaKTa 
KneTOK SW480, KOTopwe SKcnpeccupyraT 
MyTaHTHbiM p53 B 6onbLUMX KOJiimecTBax. "O" 
noA 3aronoBKOM "A/C/53" oanaMaeT 

nceBAOMH4>eKL(MK>, M AaHHbIM TpeK COAep>KMT 

jiMsaT Heo6pa6oTaHHbix KnexoK Saos-2. (Dnr. 58: 
KneTKM renaToqennK>n5ipHo() KapMMHOMbi Hep 83 
3apa>Kani4 BMpycoM A/M/53 mhh BMpycoM A/C/53 

C yKasaHHO^) MH0>KeCTBeHHOCTb(0 MHCt)eKMMM 14 

aHaxiMSMpoBajiM, KaK onkicano b paofxene "A". 
Cxpe/iKa yKa3biBaeT nonoweHMe 6enKa p53. 

Ha (pvir. 6A-6C noKasaHO saBktCMMoe ot p53 
MdMeHBHiie Mopct>onorvikt KneTOK Saos-2. 
Cy6KOH4)nw3HTHbie khbtkm Saos-2 

(1 10^ KJieTOK/IO CM HatuKy) ocTasnflnn 
HekiH4)kii4MpoBaHHbiMki (A). kiHct^MqupoBa/iki c 

MHO)KeCTBeHHOCTbK) 50 KOHTpO/lbHbIM BkipyCOM 

A/M (B) MJiM BnpycoM A/C/53 (C). KneTKM 
4)OTorpac(}MpoBanM cnycrn 72 Maca nocne 
3apa)KeHMfl. 

Ha 4)Mr. 7 noKasano saBMCMMoe ot p53 
MHrvi6MpoBaHMe CHHTeaa flHK b onyxo/ieBbix 

KneTOHHblX nMHkl5^X He/IOBeKa, klHCt>ML4MpOBaHHblX 

BnpycaMM A/M/N/53 m A/C/N/53. KneTKM abbrtm 
pasjiMMHbix onyxoneBbix hmmmm MH4>MqMpoBa/iM 
MHM KOHTponbHbiM aAeHOBupycoM A/M (-X-X-), 
MnM 3KcnpeccMpyK)U4MMM p53 A/M/N/53 (- - -) 
unM A/C/N/53 (-0-0-) c BOspacTaioiAeM 
MHOKecTBeHHocTbK) MH4>eKL4kiM, KaK noKasaHo na 
4)Mrype. Rm Ka^KAOM KnexoMHOM nMHMM 
npMBeAen TMn onyxonM m craTyc p53 (wt - 
AmkmC^ TMn; null - 6enoK ne sKcnpeccMpyeTcn; 
mut - sKcnpeccMpyeTcn MyTaHTHbif) 6enoK). 
CnycTR 72 naca nocne 3apa)KeHii5i onpeAennnM 
cMHTes AHK, KaK 3to onkicano HM)Ke b 
SKcnepMMeHTe N II. Pe3ynbTaTbi npMBeAeHbi ^nn 
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Tpex MSMepeHMM Arm KajKAOM fl03bi (cpeAHee +/- 
CTaHAapTHoe oTKnoHeHMe) m npeflCTaeneHbi ksk 

npOL^eHT KOHTpOnn CO CpeAOM B 3aBViCMMOCTV1 ot 
MHO)KeCTBeHHOCTM MHCt^KL^klll. lOieTKVI H69 

TecTktpoBajiH TO/ibKO c BkipycaMM A/M m 
A/M/N/53. 

Ha cfjur. 8 npeflcraBneHa TyMoporeHHOCTb 
KneTOK Saos-2, MH(t>vii4MpoBaHHb[x p53, Ai^n 
rojibix MbiLije£i. KneTKVi Saos-2 MHct>Mi4i4poBajiii 

MJIM KOHTponbHbIM BHpyCOM A/M 

p53-peKOM6iiHaHTOM A/M/N/53 c 

MHOKeCTBeHHOCTbK) MH4>eKUI1M 30. 

06pa6oTaHHbie KneTKM bboamih roako^kho b 6ok 
rojibiM MbiLuaM M ABa)KAbi b HBAenio s TeneHMe 8 
H^enb onpeAeJi5iJiM paaMepbi onyxo/ie^ (KaK 
oniicaHo B 3KcnepiiMeHTe II). Pesy/ibTaTbi 
Bbipa)Kajiii KSK saBiiCMMOCTb pasMepa onyxonn or 
AHeM, npoLueAUJVix c MOMBHTa MMnnaHTauiiM 
onyxonesbix KneroK ksk ^^}9^ KOHiponbHbix A/M- 

MHCjjMLlUpOBaHHblX (-X-X-) KTieTOK, TBK M Pfi^i 
A/M/M/53- MHC|DML\MpOBaHHblX K/ieTOK (- - -). 

rpaHML\bi oium6ok oTpa>KaiOT cpeAHMM pasMep 
onyxoneM (+/- cTaHAapTHoe OTKnoHeHne) ^^\9\ 
Ka^KAOM rpynnbi 143 4-x >KMBOTHbix pj}^ Ka>KAOM 

BpeweHHOM TOHKM. 

Our. 9 MJinKX5TpvipyeT SKcnpeccMK) rAd/p53 
PHK B onyxonnx. fonbiM MbiLuaw hoakokho 
BBOAnnn KneTKM H69 (SCLC) n e TeneHne 32 
AHew no3Bonfi/iM paaenTbcn onyxonnM, KOTopbie 
K 3TOMy BpeMSHVi AOCTMraxiM pasMepoB okojio 
25-50 MM^. SareM cnyHaMHO OTo6paHKbtM 
MbiujaM BBOAi^iiM HepiiTyMopafibHO no 
2-10^ 6nflLiJKOo6pa3yK)Li4MX eAviHMq mjim 
KOHTpojibHoro BMpyca A/C/6eTaraji m/im BMpyca 
A/C/53. Ha 2-R m 7-m ahm noc/ie HKbeKqmi 
onyxojiM Bbipesa/iM m lis Ka>KAoro odpasqa 
onyxo/iM BbiAe/iflnM nonwA PHK. ripoBOAnnii 
PT-ni4P c paBHbiMM KonnMecTBaiviM PHK ki c 
npaviivtepaMM, cneqMct^UHHbiMki k mPHK 
peKOM6MHaHTHoro p53. nL4P-aivinnn4)MKaqMK) 
npoBOAnnn b TeneHne 30 qiiKJioB npn 94 °C 1 

MMH. 55°C 1.5 MMH, 72°C 2 MUH, M 

oKOHMaTexibHoe HapaLi^MBaHi^e saHMMa/io 10 m^ih 
npi/i 72°C. HcnonbsoBann TepviocaRKnep 
Omnigen (Hybaid). Rn9\ nup iicnonbaoBanii 
cneAyioLi^iie npafiMepbi: 5'TpexHneHHan 
JiMAepHafl KflHK (5*- 

CGCCACCGAGGGACCTGAGCGAGTC-3') M 
3'p53 npai^Mep (5- 

TTCTGGGAAGGGACAGAAGA-a*). Ha nnHMflx 1, 
2, 4 M 5 npeACTaBneHbi o6pa3i4bi H3 
o6pa6oTaHHbix p53 onyxonef^, nonyneHHbie, KaK 
noKasaHo, Ha 2-ii hjih Z-m ahm. Ha /ihhmm 3 m 8 
6binM HaHeoeHbi oGpaaqbi m3 onyxoneM, 
o6pa6oTaHHbix 6eTa-raji. JImhmm 7, 8 m 9 

flBfinK>TCfl COOTBeTCTBeHHbIMM HOBTOpaMM XIMHklfl 

4, 5 M 6, HO aMnniict^iiKaqiiK) npoBOAH/iM c 
npafiMepaMH aKTMHa, MTo6bi yAocroBepHTbCfl b 
OAMHaKOBoii 3arpy3Ke. Ha jimhhm 10 npHBBAeH 
nono)KMTenbHbiH KOHTpoxib c nnasMMAoA, 
coAep>KaLi4eH TpexMneHH»iK/p53. 

Ha <p)Ar, 10A H 10B noKasaHbi noAaB/ieHne 
onyxonefi in vivo 11 yBejiMseHMe BpeMenui 
BbDKHBaHMfl noA AeMCTBMeM A/M/N/53. foiibiM 

MbllUaM nOAKO}KHO BBOAMflM KHeTKli H69 (SCLC) 

11 B TeMBHHe 2-x HeAe/ib AaBanii B03ivio)KHOCTb 
pa3BMTbCfl onyxonflM, flBa>KAbi b neAejiK) MwiuaM 
nepkiTyMopanbHO bboam/im mjim npocTO 6y(pep 

( — ), HHM KOHTponbHbIM BAeHOBMpyC A/M 

(-X-X-), nnn Bnpyc A/M/N/53 (- - -) (Aoaa 
060MX BMpycoB cocTaBH^na 2 -10^ 6oe na 
MKbeKi4MK), Bcero 8 ao3). Pasiwiepbi onyxonew 
onpeAenn/iM ABa^KAbi b neAenK) m 06^61^1 
onyxoneM oi4eHMBanii, xax 3To onvicaHO b 
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SKcnepHMBHTe N II. A) PasMep onyxonew b 
cnynae BBeAeHMfl Ka^KAoro Bnpyca cTaBMnn b 
saBMCtiMOCTb OT BpeMSHM (HMcno Anew), 
npoLueALuero c BBeABHMfi khotok H69. rpaHMi4bi 
oLUki6oK OTpa)KaK)T cpeAHHM pasMep onyxoneii 
(+/- CTaHAapTHoe OTKnoHenne) Anfl KawoM 
rpynnbi 113 5-th )KtiBOTHbix. CTpenKM yKa3biBaioT 
AHM BBBAeHMn Btipyca. B) DpMBeAeHa Aonn 

BbDKMBUJMX MblLUBM f\f\9{ Ka)KAOM rpynnbi B 

3aBMCMMOCTi4 oT BpeMBHn, npoLueALuero noc/ie 
BBeAeHMfl KneTOK H69, o6pa6oTaHHbix ToxibKO 
6yc|3epoM ( — ), KOHTponbHbiM BMpycoM A/M (... 

) MnM BMpycoM A/M/N/53 (J. 

Ha ct:>Mr. 11A - 11 C npMBeAeHbi KapTbi 

peKOM6MHaHTHblX nna3MMAHbiX KOHCTpyKTOB. 

KoHCTpynpoBaHiie njia3MMA npoBOAHnM, KaK 
onkicano HM>Ke. >KiipHbiMM nnHMAMki b 
KOHCTpyKTax o6o3HaMeHbi npeACTasnnK^LL^vie 
MHTepec reHbi, a jKuphbiM lupmcJdtom o6o3HaMeHbi 
catiTbi pecTpMKi4MM. KOTopbie kicnonb30BaHbi An5i 
coGAMHeHMfl ct)parMeHTOB c nonyMeHnew 
nnasMMA, KaK 3to yKasano CTpenKaMi/i. Ha <^Mr. 
11 A noKasano KOHCTpydposaHi/ie nnasMkiAbi 
pACNTK nyTBM cy6KnoHMpoBaHMn rena HSV-TK 
b nonnnnHKep seKTopa KnoHMpoBaHMfl, c 
nocneAyK)ii4MM BbiAeneHneM rena TK c 
KenaeMbiMM KOHqaMvi A-n^ KnoHMpOBaHiifl b 
BSKTOp pACM. BeKTop pACN CX5Aep>KMT 
aAeHOBMpycHbie nocneAOBaTenbHocTM, 
Heo6xoAviMbie Ann peKOM6MHaL4i4M in vivo, 
npuBOAfliMew k o6pa30BaHMK) peKOM6MHaHTHoro 
aAeHOBupyca (cm. cjDnr. 12). Ha <jf>v\v. 11B 
npuBeASHO KOHCTpynpoBaHne nnasMWAbi 
pAANTK, HaHMHaKJLi^eecyi c RLlP-aMnnMcJaMKaqnM 
cjDparMGHTOB, KOAMpyrau^MX SHxancep (AFP-E) m 
npOMOTOp (AFP-P) rena anbc|Da-ct)eTonpoTenHa 
(AOn), 0 nocneAyK)i4MM cy6KnoHMF>OBaHMeM mx b 
HecKonbKO 3TanoB b KoneHHyK^ nnasMHAy. fAe 
npoMOTop M 3HxaHcep AOn naxoAflTCfl "Bbime" 
rena HSV-TK, 3a KOTopbiM cneAyK)T 
aAeHOBHpycHbie (Ad2) nocneAoeaTenbHOCTii, 
Heo6xQAHMbie a^a peKOM6viHai4MH in vivo, 
npHBOAniAeM k o6pa30BaHMK> peKOM6MHaHTHoro 
aAeHOBHpyca. Ha dpvir. 11C noKa3aHo 
KOHCTpyMpoBaHMe nnasMkiAbi pAANCAT, 
HaHMHaioLi^eecn c BbiAeneHH^ 113 KOMMepnecKH 
AOCTynnoM nnasMMAbi rena 

xnopaMct)eHviKonaL4eTMnTpaHCc|3epa3bi (CAT) c 
nocneAyroiMMM cy6KnoHktpo8aHMeM ero b 
nnasMMAy pAAN (cM.Bbiuie) c nonyseHMeM 
KoneMHoj) nna3MiiAbi pAANCAT, b KOTopoi^ 
TpaHCKpHni^Hn rena CAT, HaxoAfliMerocfl b 

OKpy>KeHMI1 BAeHOBMpyCHblX 

nocneAOBaTenbHocTef^, nanpasnneTcn 
npOMOTOpOM/sHxancepoM AOH. 

Ha 4)Mr. 12 npMseAeHbi cxeMaTimecKMe 
KapTbi peKOM6MHaHTHbix aAeHOBMpycoB ACNTK, 
AANTK M AANCAT. flnfl nonyMeHMfl 
peKOM6MHaHTHbix aAeHOBMpycoB us nna3MMA, 
npMBeAeHHbix Ha 4>Mr. 11, 4 nacTM (20 mkt) 
K!S3^0)h 113 njia3MMA pACNTK, pAANTK HnH 
pAANCAT 6binii nMHeapMsosaHbi pecTpiiKTa3oj^ 

ECORI M KOTpaHCCtDMMMpOBaHbl C 1-M MaCTblO (5 

MKT) 6onbUJoro cfsparMeHTa pecTpkiqupoaaHHoro 
Clal peKOM6MHaHTHoro aAenoBiipyca 

(rACbeta-gal). coAep>Kau4ero Aenei4HK> o6nacTii 
E3 (Wills et al.. 1994). B nonynenHbix 
Bnpycax HyKneoTMAbi 360-4021 BMpyca Ad5 
saMGHeHbi MHM npOMOTopoM CMV 11 TpexMneHHOM 
nMAepHOM KflHK (TPL) MnM 

npoMOTopoM/sHxaHcepoM AOn, 
HanpaBnjiKDiAMMM sKcnpeccMK) rena HSV-1 TK 
MnM rena CAT. flonyMeHHbie peKOM6MHaHTHbie 
aAenoBMpycbi o6o3HaHeHbi cooTBeTCTBeHHO 
ACNTK, AANTK M AANCAT. 
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0Mr. 13 fleMOHCTpupyei cneL4M4)MMHocTb 
npoMOTopa npn aKcnpeccnn CAT b cocTaee 
peKOM6MHaHTHbix aAGHOBupycHbix eeKTopoB. flea 
MMnnwoHa kjibtok (2 . 10^) yKasaHHoii jimhmm 

MH4>ML4MpOBanH C MH0}KeCTBeHHOCTblO MH4)eKL^V1M 

30 kiJiM 100 peKOM6ifiHaHTHbiM 9AeHOBiipycoM 
AANCAT vim ocTaB/ifinM HeMHCtDMMiipoBaHHbiMM 
(UN). KneTKM Hep G2 m Hep 3B 
aKcnpeccupoea/iM AOH. Torfla icaK ocTa/ibHbie 
KneTKii He aKcnpeccupoBann. Mepea Tpn aha 
KneTKM co6Mpa/iH. KOHueHTpaL^iiio Sema b 
KneTOHHbix jiMaarax BupaBHMBanM m onpeAennnii 

aKTMBHOCTb CAT, KaK 3TO OHMCaHO Hli>Ke B 

pasflene "MeioAbr. PaBHoe mmcho 
HenHct)MqnpoBaHHbix KJieioK cny>KMno KOHTponew 

CfWHOBOM aJCTMBHOCTM CAT, npn TOM 

HTO ''^C-xnopaMcf>eHHKO/i (TonbKO '''*C) m 

3KCTpaKT CTa6HJlbH0V1 KnOTOHHOM HMHHM B21, 

3KcnpeccMpyK)ii^eM CAT, c/iy>KMnM 

OTpuqajenbHbiM m nonoKMienbHbiM kohtpojiamm 
cooTBercTBeHHo. YKasaH npoL^eHT KOHBepcun 
aqoTMn-CoA, npii 3T0m bhaho, hto aKcnpecckifl 
CAT orpaHMHeHa icneTKaMM, aKcnpeccMpyioLi^kiMii 

A0n. 

Ha 4>Mr. 14 noKasaH acfxjDeKT o6pa6oTKM 
TK/GCV KJieioK renaTOL^ennjonyipHbix /imhum m 
saBMCkiMOCTb AaHHoro 3(p<peKTa ot 
cnei^MctsMMHocTM npOMOTopa. KneTKM jimhum 
Hep-G2 (A<t)n-nono>KMTenbHafl) m HLF 
(AOn-OTpHMaienbHafl) \AH(pv\i\v\poQan\A b 
TSMeHkie HOMM oahmm m3 cneAyiou^MX BMpycoB: 
ACNTK [- -1. AANTK [- -] mjim KOHiponbHbiM ACN 

[-□-] C MHO>KeCTBeHHOCTblO l1HC|3eKMl1V1, paBHOfl 

30. a saTeM o6pa6aTbiBanM eAMHMHHOM ao30vi 
raHqmcnoBHpa b yKasaHHof^ KOHqeHTpai^MM. 
nponMct>epaMviK3 icneTOK KOHTponMposa/iM, 
Ao6aBnfifi ^H-THMMAMH npii6nii3iiTenbHO sa 18 
MacoB AO c6opa kjigtok. 

BKniOHeHMe ^H-THMi/iAHHa b KJieTOHHbie 
HyicneMHOBbie Ki/icnoTbi iisMepnnM Mepes 72 naca 
nocne sapaKeHun (TopCount, Packard) m 
Bbipa>Kann b npoueHTax (cpeflHee +/- cpeAHee 
OTKJiOHeHMe) no OTHomeHHK) k Heo6pa6oTaHHOMy 
KOHTpojiK). PeaynbiaTbi yKaabiBajoT Ha 
HeM36MpaTenbHoe AoaoaaBHcuMoe noAaBnenne 
nponM<t)epai4MM noA Ae^cTBueM KOHCipyKra c 
CMV-npoMOTopoM, npM tom hto ren TK noA 
KOHTponeM A<I>n-npoMOTopa H36iipaTenbHo 
noAasnwei Kneim Hep-G2. 

Our. 15 Mn/lJOCTpHpyeT I^HTOTOKCMMHOCTb 

ACNTK B KownneKce c raH4MKnoBMpoM ^n9\ 
KneTOK renaTOL^ennranflpHOM KapnnHOMbi (HCC). 
KJieTKM HLF 3apa>Kani/i c MHo>KecTBeHHOCTbK) 
MH<t)eKi4MM 30 BMpycoM ACNTK [-.-] m/im 
KOHTpojibHbtM BkipycoM ACN [-□-], a saTeM 
o6pa6aTbiBa/ii4 raHL^nKJiOBMpoM b yKaaannbix 
Aoaax. Cnycrn 72 naca noc/ie o6pa6oTKH 
aHi4MKnoBkipoM KonopiiMeTpMHecKM onpeAenfliiM 
KoniiMecTBo naKTaTAemAporeHasbi (LDH), 
BbicBo6o}KAeHHOM B KneTOHHbiH cynepHaTaHT. 
□pMBeAeH rpa4)iiK saBMCMMOCTii KonimecTBa LDH 
(cpeAHee +/- craHAapTHan oLUM6Ka) b 
saBMcuMocTki OT KOHL4eHTpat4i/ivi raHL^MicnoBkipa 
A/in AByx o6pa6oTaHHbix BMpycoM rpynn. 

Ha 4)Hr. 16A n 168 noKaaan sctxtieKT ACNTK 
B KOMnneKce c raHL^kiKnoBMpoM Ha 
ccfx^pMMpoBaBUJMec^i renaToqenjiionHpHbie 
onyxo/iM (HCC) y rojibix Mbiiuevi. CaMKaM ro/ibix 

MblLUeM nOAKO>KHO B 6oK BBOAMfltl AeCflTb 

MunnnoHOB (1-10^) k/ibtok Hep 38 m b TOMenne 
27 AHeii AdBajiM B03M0)KHocTb cc(>opMktpoBaTbc;i 
onyxojiflM. 3aTeM MbioiaM HHTpaTyMopanbHO nnn 
nepMTyMopaJibHo bboamjim Bnpyc ACNTK [- -] 

M/IM KOHtpOJlbHblM BHpyC ACN [-□-] 
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(1 .10^ MH4)eKunoHHbix eAUHnq b o6^.eMe 100 
MKn) Mepea AeHb, ecero Tp^ A03bi (yKaaanbi 
CTpemaMM). Mh^kumh raHL^MicnoBMpa (100 
Mr/KT, MHTpanepMTOHeanbHo) naMMHanncb 24 
Maca cnycTn nocne nepeoro BBeAeHun supyca m 
npoAOJVKanncb b TeMOHMe 10 ahbR. 

Ha ^v\T, 6A npMB^eH rpa4>iiK saBMCMMocTM 
pasMepa onyxonefl b cnynae Ka)KAoro BMpyca ot 
KOJiMMSCTBa m^^* npoLueALUMX nocne 3apa}KeHMfl 
(cpeAHee +/- cp>eAHSifl OLUM6Ka). Ha 4>Mr. 68 
noKaaan rpa4>HK aaBMCMMOCTH cpeAnero eeca 
Tena Ann Ka>KAO^ rpynnbi >KiiBOTHbix, 
o6pa6oTaHHbix BvipycoM, b aaBMCMMocrvi ot 
Mticna AHBvi, npoLueALui^ c MOMGHTa 3apa}KeHM$). 

Ann yMeHbLueHktn nacTOTbi KOHTaMMHai^ii 
aAenoBkipycoM A^Koro TMna )KenaTenbHO 
noHM3MTb cnoco6HOCTb aAeHOBupyca hhm 
KHBTOMHOM nMHMM K peKOM6nHaMMM. HanpuMop, 
aAenoBMpyc v\3 rpynnbi, o6naAaiou4eM hi43KOm 
roMonorvieti c BnpycaviM rpynnw C, MOKeT 6biTb 
McnonwoBan Ann KOHCTpynpoBaHun 

peKOM6MHaHTHblX BkipyCOB C HeSHaMMTeJlbHOM 

npeApacnono>KeHHocTbK> k peKOM6MHaMMM c 
Ad5-nocjieAOBaTenbHOCTflMM b KneTKax 293. 
OAHaKo, a/ibTepHaTMBHo, CHUJKenne MacTOTbi 
. peKOM6MHai4MM Me)Kfly enpycHbiMu m KneroMHbiMn 
nocjieAOBarenbHOCTflMM mokbt 6biTb AOcrnrHyTO 
3a CHeT yBenkiHeHUin pasMepa AeneqiiM b 
peKOM6MHaHTHOM Bnpyco M, cneAOBaTenbHO, 
yMehbLueHkifi npoTH^KeHHOCTM o6L^eM 
nocjieAoaaTenbHOCTM Me)KAy hum m AdS-reHaMU 
KneTOK 293. 

flenei4MM, ne>KamMe na paccTonHHn 3,5 k6 ot 
5'-KOHi4a aAeHOBMpycHoro renoMa, MoryT 
saTparviBaTb ren aAeHOBUpycHoro 6enKa IX? m 
MX npMcyTCTBMe B aAenoBMpycHOM BOKTope ne 
MO}KeT cMMTaTbc^i >KenaTenbHbiM. 

y aAeHOBkipycoB ren 6enKa IX KOA^pyeT 
MMHOpHbif^ KOMnoHeHT Hapy}KHoro 

aAeHOBMpycHOFo KancMAa, KOTopbifi 

CTa6iinMaiipyeT AeB5iTMHneHHbie reKCOHbi, 
cocTaenniou^Me b ochobhom BHpycHbiH icancHA 
(Stewart, 1993). MocneAoeaHMfl AeneqHOKHbix 
MyTBHTOB aABHOBMpycoB HepBOHaManbHO f\Bnvi 
ocHOBaHMfl CMi/iTBTb 6enoK IX He Heo6XQA11MblM 
KOMHOHeHTOM QAeHOBHpyca, xoTfl ero OTcyrcTBMe 
6bino accoMMMpoBano c yaenMHeHHoR no 
cpaBHeHMK) c BMpycoM A^Koro THna 
TepMona6vinbHOCTbK> (Colby and Shenk, 1981). 
HeAaBHO 6bino o6Hapy)KeHO, mto 6enoK IX 
Heo6xQAHM A^^ ynaKOBKM nonHopaaMepnoM 

BMpyCHOM AHK B KanCMAbI M hto B OTCyTCTBUe 

3Toro 6enKa b KasecTBe peKOM6kiHaHTHbix 
BMpycoB MoryT paaMHO?KaTbcn TonbKO Te, 
KOTopbie coAep>KaT renoM no MeHbiueH Mepe Ha 
1 k6 MehbLue, MeM y BMpyca avikofo TMna 
(Ghosh-Chooudhury et al.. 1987). C yneTOM 
yKaaaHHbix orpaHMseHiif^ ABneL4MM 6enKa IX ne 
paccMaTpMBanMCb npM KOHCTpyMpoaaHMM 

aABHOBMpyCHblX BeKTOpOB. 

8 fxaHHO\^ aaflBKe npMBeAeHbi ccbinKM Ha 
cTaHAapTHbie yMe6HMKvi MoneKynflpnoM 
6MonorviM, KOTopbie coAep^KaT onpeAenennfl m 

Cn0C06bl BbJnonHeHMfl OCHOBHblX MeTOAUK, 

McnonbayeMbix b nacTOflineM M3o6peTeHMM. Cm., 
HanpMMep, Sambrook et a!., (1989), a TaK>Ke 
npuBeAeHHbie b 3tom KHure ccbinKM. 3Ta KHMra m 
Apyrvie qkiTMpoaaHHbie nyGnviKaqiiM BKnKDMeHbi b 
TBKCT HacTonmero onucaHUfi b KaMecTse ccbinoK. 

B npOTMBOnonO)KHOCTb MSBeCTHOMy M3 
ypOBHfl TeXHMKM B HacTonu^oM M3o6peTeHkiM 
3aflBneHo Mcnonb>30BaHvie peKOM6MHaHTHbix 
aAenoBupycoB, MMeiou^kix A^neL^MM b rene 6enKa 

IX, MTO npMBOAUT K CHM>KeHMK) pMCKa 

KOHTaMMHai^MM BMpycoM A^KOfo TMna npM 
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nonyMeHMM BnpycHbix npenapaioB ^ns\ 
AnamocTMHecKHX m TepaneBTvmecKMX qeneM, 
TBKvix KaK reHOTepanvin. TepwuH "peKOM6MHaHT" 
03HaMaeT BkipycHoe hotomctbo, 

cctx>pMiipoBaHHoe B peay/ibTaTe 

reHHO-MKDKeHepHbix MaHnny/inL^Mi). AaHHbie 
^ene\\m Moryr yAan$?Tb AononHHTenbHo 
500-700 nap ocHOBaHMH us 

nocjieAOBaTenbHocTei^ AHK, b HopMe 
npucyTCTsyioLi^iix b o6bmHbix 

E1-AeneTMpOBaHHblX BMpycaX (B03M0)KHbl 

MeHbUJue, He cronb TKenaTenbHbie AeneqMki 
nacrek^ rena p1X, KOTopbie TaiOKe BicnmeHbi b 
o&beM HacTonu^ero M3o6peTeHMn) v\ AOcrynHbi 
Ann peKOM6MHaL(iiii c nocneAOBaTenbHOCTSiMii 
Ad 5, MHTerpMpoBaHHbiMM b reHOM toieTOK 293. 
PeKOM6MHaHTHbie ^AeHOBMpycbi, ocHOBaHHbie Ha 
nK>6oM npeACTasMTene rpynnbi C, cepoTuna 1 , 2. 
5 ki 6, BicniOMeHbi b 061^6?^^ HacTonu^ero 
M3o6peTeHMfl. flaHHbiM M3o6peTeHMeM TajoKe 

SaiL^I/ILL^eH peKOM6l1HaHTHblM BkipyC. OCHOBaHHbIM 

Ha rM6pnAe Ad2/Ad5, KOTopbiM o6ecneHMBaeT 
SKcnpeccMK) KflHK p53 nenoBeKa noA KonrponeM 
rnaBHoro nosAHero npoMOTopa aA^HOBvipyca 
Tuna 2. 3tot KOHCipyKT 6biJi co6paH, KaK 
noKasaHO na <jp\Ar. 1. rionyMeHHbifi Bnpyc necer 
5*-Aenei4MJo aAeHosMpycHbix 
nocneAosaTenbHocTeM c 357-ro no 4020-m 
HyKneoTMAbi, ki b Hervi yAanenbi reHbi E1a m E1b, 
jaK >Ke KaK \a Bce KOAMpytoiAkie 
nocneAOBajenbHOCTM 6enKa IX, flpn 3tom 
ocTaBneH HHiaKTHbiM caMT 

nonnaAeHMnnpoBaHMfl, o6ll4mm renoB E1b ki 
6enKa IX, hto no3BonfleT lepMUHnpoBaTb 
TpaHCKpunqnK) nK)6oro >KenaeMoro rena. 
AnbiepHaTMBHO, Aenequw Mo;KeT 6biTb 
yBennMena na 30-40 nap ocHOBaHMii, hto He 
BnMfleT Ha coceAHUM ren 6enKa IVa2, xota b 
AaHHOM cnynae Tpe6yeTcn 3K3oreHHbiM ckiman 
nonkiaAeHkinkipoBaHMn Ann lepMviHaL^kiki 
TpaHCKpHnuMH reHOB, BBeAeHHbix s 

peKOM6klHaHTHblM BMpyc. McXOAHbIM BMpyc c 

AaHHOii fxenei\iAePi nerKo pasMHOKaeTcn b 
KneTKax 293 6e3 npHSHaKOB KOHTaMUHaMMki 
BMpycoM A^Koro Tkina m HanpaanneT ciinbHyio 
3KcnpeccMK) p53 c TpaHKpiinL^MOHHoro 6jioKa, 
BBeAeHHoro b caf^T AeneuMM. 

EMKOCTb peKOM6HHaHTHblX BkipyCOB, 

iiMeK)LAMX oni/icaHHyio Bbiuje Aenei^MK^ rena 
6enKa IX, cocTaanneT OKono 2,6 KMno6a3. 3to 
AocTaTOHHo Ann 6onbUJMHCTBa renoB, BKnK>Han 

kAHK p53. EMKOCTb BeKTOpOB MOKBT 6blTb 

noBbiLuena nyTeM aaeAeHMn b aAeHOBiipycHbij) 
"cKeneT" APyrvix AaneL4Mii, HanpviMep f\enei\vtvi b 
paHHMX o6nacTnx 3 MnM 4 (cm. Graham and 
Prevec, 1991). HanpMMep, MO>KeT 6biTb 
McnonbsoBan aAeHoaiipycHbiM "oceneT*' c 
Aenequef^ 1,9 k6 hb Heo6xcAMMbix 
ROcneAOBaTenbHocTeM b paHHeii o6jiacTii 3. C 
TaKof) Aono/iHMTenbHOM ^ene^\Aei^ eMKocTb 
BeKTopa BoapacTaeT npii6nM3MTenbHO ao 4,5 
Kiino6a3, MTO aoctbtomho Ann 6onbiuviHCTBa 
KpynHbix KflHK, BicntOMan KflHK reHa-cynpeccopa 
peTMHo6nacTOMbi. 

B HacTonu^eM M3o6peTeHkiM onkicaH 

peKOM6MHaHTHblM aAeHOBMpyCHbIM BeKTOp, 

xapaKTepM3yK)ii4MMcn nonnoM nnn nacTHMHOM 
AeneqkieM flHK aAenoBkipycHoro 6enKa IX \a 
MMeK)inMM ren, KOAHpywi^nM My)KepoAHbiM 6enoK, 
nnn ero 4)yHKL4MOHanbHbiii (pparMem, nnn 
MyTaHT. flaHHbie aeKTopbi npkiMeHviMbi Ann 
6e3onacHoro peKOM6MHaHTHoro nonyneHun 
AnamocTHMeciaix m TepaneBTMMecKnx 
nojikinenTMAOB m 6enKOB, m. mto 6onee Ba>KHo, 
Ann BBeAeHun reHOB npv\ renoTepan^M. Tax. 
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HanpMMep, npeACTaBnenHbin b HacTonu^eM 
M3o6peTeHMM aAeHOBkipycHbiM Bexrop mokbt 
coAep)KaTb My>KepoAHbiM ren, HanpaBnniou^MM 
SKcnpeccMK) Senxa, KOTopbifi ynacTsyeT b 
perynnL^MM KneTOMHoro qnKna, Taxoro kbk p53, 
Rb, MnM MHT03MH. HHM 6enKa, MHAyMMpytOLi^ero 
mSenb KneTOK, TaKoro kbk KOAnpyeMbij^ 

06biHHblM "cyML^MAHblM" rBHOM THMMAMHKklHaSbl. 

(docneAHMii ao/dkbh McnoxibaoBaTbcn b 
coseTaHiiM c MeTa6o/iiiTOM TMMtiAMHKMHadbi Ann 
AocTiDKeHMn 3ctx|3eKTa). B np^CTaBneHHbix b 
HacToniAeM ki3o6peTeHiiii aexTOpax MoryT 6bn'b 
McnonbsoBaHu moSbie xacceTbi aKcnpecciiM. Roa 
"xacceTofi sKcnpeccMki" noApasyMeaaeTcn 
MoneKyna flHK, BKnK)MaK)U4an 
npoMOTop/sHxancep TpaHCKpMnL^viti, HanpviMep, 
TdKOM KaK npoMOTop/3HxaHcep 

L^MTOMeranoBMpyca (CMV), nyixepoAHbiM reH, m, 

KBK B HeXOTOpblX OnMCaHHbDC HM)Ke cnyMBsvc, 

CMman nonkiaAeHkinkipoBaH^n. TepMHHOM 
"My>KepoAHbiM ren" o6o3HaMeHa MoneKyna flHK, 
He npeACTaBnennan b Hy>KHOM opueHTaqnn m b 
HyjKHOM nono>KeHMki b reHOMHOM flHK 
aAenoBMpyca AUKoro Tuna. My)KepoAHbiM ren 
MO>KeT npeACTaBnflTb co6om MoneKyny flHK 
pasMepoM AO 4,5 KMno6a3. "BeKTop SKcnpeccnn" 
03HaMaeT Bexrop, o6ecneHMBaK)ii^Mii SKcnpeccMK) 
BCTaBneHHbix nocneflOBaTenbHOCTeM flHK npn 
Hapau^kiBaHkiki b noAxoAnu^Mx xneTKax-xosnesax, 
ApyrnMM cnoBaMM, 6enoK unM nonnnenTHA, 
KOAMpyeMbiM AaHHOM flHK, CMHTe3MpyeTcn e 
AaHHbix KneTKax. PeKOM6MHaHTHbiM 

aAenoBMpycHbiM BeKTop SKcnpeccMM MomeT 
coAep>KaTb nacTb rena, KOAMpyKJU^ero 
aAenoBMpycHbiM 6enoK IX, npM tom mto 
6MonomHecKM axTMBHbiM 6enoK IX MnM ero 
ctjparMeHT He npoAyMMpyKDTcn. HpMMepoM TaKoro 
BexTopa nsnneTcn aeKTop SKcnpeccMM, 
pecTpMKi^MOHHan xapTa KOToporo npuB^ena na 
cpMf. 1 MnM 4. 

B 3anBneHHOM b HacTonu^eM M3o6peTeHMM 
BOKTOpe MoryT 6biTb TaKxce McnonbsosaHbi 
MHAyL4M6enbHbie npoMOTopbi. flaHHbie 

npOMOTOpbl MHML^MMpyiOT TpaHCKpMnL^MIO TOnbKO 

B npMcyTCTBMM AononHMTenbHOM MoneKyjibi. 
ripMMepaMM MHAyuM6enbHbix npoMOTopoB 
cny>KaT npoMOTopbi renoB 6eTa-MHTep(t>epoHa, 
reHOB Ten/iOBoro luokb. rena MeTannoTMOHeMHa, 
a TaK)Ke npoMOTopbi reHOB, sKcnpeccMpyiou^Mxcn 
noA AaftcTBMeM creponAHbix ropMOHOB. 
TicaHecneL4ii4)MHecKan axcnpecci/in AocTaTOMHO 
MsyHeHa, m TKaHecnei^MctiimecKiie m 

MHAyMM6enbHbie npOMOTOpbl XOpOlUO MSBeCTHbl 

M3 ypoBHn TexHMKM. VicasaHHbie roHbi 
McnofibsyiOTcn Ann perynMpoaaHMn aKcnpeccMH 
My>KepoAHoro roHa nocne ero nepeHoca b 
xneTKy-MMLueHb. 

B o&beM HacTonLAero M3o6peTeHMn BioiiOMeH 
TaKwe peKOM6MHaHTHbiA aAenoBMpycHbiM seiCTOp 
axcnpeccMM, aHanoniMHbiA onMcanHbiM Bbiuie, ho 
HMeK>LL4MCi Menee npoTn>KeHHbie Aanei^viM 
nocjieAOBaTenbHocreA rena 6enKa IX, b 
MacTHOCTM B OAHOM VKZ Bonnou^eHMf) 
M3o6peTeHMn Aenei^nM pacnono^KSHbi ot tohkm, 
OTCTonLABM Ha 3500 nap ocHOBaHiiM ot 5' Konqa 
BMpycHoro renoMa ao tomkm, oTcroniAeM 
npHMepHo Ha 4000 nap ocHOBanviM ot 5 -KOHi4a. 
B APyroM, OTAenbHOM BonnoLueHMM M3o6peTeHMfl 

peKOM6MHaHTHblM aAaHOBMpyCHbIM BeKTOp 
SKCnpeCCMM MOKOT MMeTb TBKJKe 

AononHMTenbHyK) AeneqviK) ne Heo6xoAMMbix 
nocneAOBaTenbHOCTeM flHK aAenoBMpyca b 
paHHeM o6nacTM 3 M/MnM 4 11/iinM Aenei4MK> 
nocneAOBaTenbHOCTeM flHK aABHOBiipyca, 
o6o3HaMaeMbix kbk E1a m E1b. 
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B flaHHOM cJiyMae My>KepoflHbivi reH mokst 
npeACTaBHSTb MoneKy/iy flHK paaiviepoM flo 4.6 
Kiino6a3. B flpyroM BonnomeHUM M3o6|DeTeHnn 
BeKTop MMeeT p,enei\y\K) pasMepoM pp copoKa 
HyicneoTMflOB, pacnono>KeHHy»o k 3'-KOHL4y no 
OTHOLueHMK) K AeJiei^vi E1aiiE1bMp1X. a raioKe 
B cocTaB BeicTopa BKnmeHa Hy^KepoAHan 
MoneKyna AHK, KOAHpytOLi^aH CMman 
nonHaAe(t3MniipoBaHMn, pacno/ioxceHHan TaioiM 
o6pa30M no oTHomeHMio k nywepQAHOMy reny. 
MT06bi peryniipoeaTb ero aKcnpeccuio. 

ComacHo qennM HacTonu^ero ii3o6peTeHH5i 

peK0M6MHaHTHbl(i QAeHOBMpyCHblj^ BeKTOp MO)KeT 

6biTb nonyMBH viz rpynnbt aAeHOBkipycoB A^Koro 
TMna, cepoTMnoB 1, 2. 5 MnM 6. 

B OAHOM MS Bonnou^eHMM ii3o6peTeHiifl 

peK0M6l4HaHTHbll) ^eHOBMpyCHblM BeiCTOp 

3KcnpeccMii viMeer b KaqecTBe MyKepoAHoro reHa 
reH, KOAiipytou^MM c^yHio^MOHajibHbif^ 
6enoK-cynpeccop onyxonef) mhm ero 
6MonorvmecKM aKTHBHbi^i c^parvieHT. TepMMH 
"ct)yHKi4vioHanbHbikt" no OTHOuieHMto k 
reHaM-cynpeccopaM onyxonew osHanaer 
reHbi-cynpeccopbi onyxonevi, KOTopbie KOAnpyfOT 
6enKM-cynpeccopbi onyxonevi, KOTopbie b cbok) 
onepeAb 3cf)4)eKTMBH0 noAaBnyiraT npeBpauneHne 
HopMaxibHbix K/iGTOK B onyxcjieBbie. 
<DyHKi4MOHanbHbie rsHbi Moryj BKmosaTb, 
HanpuMep, o6biMHbie reHbi aukopo Tuna h 
MOA^ct^kii^MpoBaHHbie HopManbHbie reHbi, 

KOTOpbie COXpaH$1K)T CBOJO cnoco6HOCTb 

KOA^poBaTb 34xt>eKTiiBHbie 6enKki-cynpecxx3pbi 
cnyxoneM, a TaioKe ppyrvie npoTMBOonyxoneBbie 
rsHbi, TaKMe KaK KOAMpyKJu^ne "cyiiMMAHbiM" 
6enoK nnn tokcmh. 

AHanornMHO, lepMHH "HecfjyHKqMOHanbHbiM" 
Mcno/ib3yeTC$i b a^hhom KOHTeKCTe iok cmhohmm 

TepMMHa "MHaKTMBMpOBaHHNPi". 

Hect)yHKi4noHanbHbie nnn Aect>eKTHbie reHu Moryr 
BOSHMKHyTb B pesynbTaTs pasnnHHbix co6biTMM, 
BKnK>Mafl, HanpMMep, ToneMMbie MyTaqnn, 
AenequM. MeTunnpoBaHne m Apyrne naneHUfl, 

XOpOUlO M3BeCTHbie M3 ypOBHfl TeXHMKM. 

B KOHTeKCTe AaHHoro M3o6peTeHiifl noA 
"aKTMBHbiM 4>parMeHTOM*' reHa 

noApa3yMeBaioTcn Menbiukie ynacTKM reHa, 
KOTopbie coxpaHniOT cnoco6HocTb KOAiipoBaTb 
6enKvi c aHTMonyxoneBOM aKTMBHOCTbto. P56 RB, 
6onee noApo6HO oniicaHHbif^ Hvtme, flBnneTcn 
OAHMM MS npviMepoB aKTMBHoro 4)parMeHTa 
4>yHKL4MOHanbHoro reHa-cynpeccopa onyxoneR. 
MoAMct3iiKaL4MM reHOB-cynpeccopoB onyxoxieR, 
TaKHe KaK Ao6aBneHM5i, p,enei\vivi mxim saMeHbi, 

TaK>Ke npMMeHMMbl no OTHOLUeHMtO K MX 
aKTMBHbIM 4>parMeHTaM npi4 TOM. HT06bl 

nocneAHMe coxpann/iM ctsyKKqiiOHanbHyio 
aKTMBHOCTb HeMOAi^4>Mi4MpoBaHHoro rsHa. 

flpyruM npMMepoM reHa-cynpeccopa 
onyxoneM nsnneTc^i reH peTHHo6jiacTOMbi (RB). 
riojiHan HyKneoTMAHan nocneAoaaTenbHocTb 
KflHK RB M npeACKasaHHan aMviHOKMcnoTHafl 
nocTieAOBaTenbHOCTb 6enKa RB (o6o3HaMeHHoro 
p110^^) 6binM ony6nMKOBaHbi Lee et al., 
(1987) M npuBGAeHbi Ha dpvir. 3. TaK>Ke nonesnoi^ 
Anfl 3KcnpeccMM peTMHo6nacTOMHoro 
6enKa-cynpeccopa onyxoneM flanneTCfl 
MoneKyna flHK, KOAnpyjoLuan aMUHOKucnoTHyio 
nocneAOBaTenbHocTb, npuBeAeHHyio Ha cfjur. 2, 
MHM MMejoLnafl nocneAoaaTenbHocTb flHK, 
npHBOAeHHyK) na <pv\r. 3. ycenenHbiM aapnaHT 
p110RB, p56RB, laKMe MO>KeT oKasaTbCfl 
nonesHbiM. FlocneAOBaTenbHOCTb p56RB 
ony6jiMK0BaHa Huang et al., (1991). B 
npeACTaB/ieHHbix b HacTOflu^eM M3o6peTeHHM 
BeKTOpax MoryT 6biTb Mcno/ibsoBaHbi 
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Aono/iHMTenbHbie reHbi-cynpeccopbi onyxonew, 
KOAMpyK)U4ne GooTBeTCTByjou^ne 6enKM. flrifl 
MnnK)CTpai4MM mokhq nasBaTb HeKOTOpwe na hmx: 
6enoK p16 (Kamb et al.,1994), 6enoK p21. 
6enoK WT1 onyxonw Bunwa, mmto3MH, h-NUC 
Mnn 6enoK DCC Kapi^MHOMbi npniwioM kmlukm. 
MV1T03MH onkican X.Zhu m W-H Lee b aa^iBKO Ha 
M3o6peTeHMe CUJA N 08/141.239. noAannoi^ 22 
oiafl6pfl 1993 r, H s Aa/ibHei^LueM MacTHMHOM 
npoAonKeniiii yKasaHHOM aa^iBKM Tex )Ke 
asTopoB, lopMAMMecKOM BbinMCKe N P-CJ 1191, 
BbiAaHHOM 24 0KTn6pn 1994 r. 06a AOKyivieHTa 
npuBCAeHbi b Hacronu^ej) sa^iBKe b KanecTBe 
ccbinoK. AHanomsHO. h-NUC onucaH W-H Lee h 
P.L. Chen b sanBKe Ha ii3o6peTeHMe CLUA N 
08/170,586, noAaHHOM 20 AeKa6pfl 1993 r ii 
npHBGAeHHof) SAecb a KaqecTBe ccbi/iKVi. 

KaK M3BeCTH0 H3 ypOBH^ TeXHMKM, TepMHH 

"npoTewH" feejioK") osnaMaex nMHefiHbiM 
nonMMep aMMHOKvicjioT, coeAvinenHbix 
nenTMAHbiMM CBJ!3flMM B cnequcjDMMecKyK) 
nocjieAOBaTenbHOCTb. TepMHH "aMMHOKucnoTa" 

OTHOGMTCfl K D MJIM L CTepeOMSOMepHbIM CjXDpMaM 

ais/inHOKvicnoTbi. ecnn Apyroe He oroBopeno 
cnei^nanbHO. B o6i>eM HacTonmero n3o6peTeHiin 
BKJiioHeHbi TaKJKe SKBMBaneHTHbie 6ejiKvi nnn 



3KBMBaneHTHbie nenTi^Abi, 
6MononiHecKyK) aKTHBHocTb 
6enKa-cynpeccopa onyxoneM 
"SKBMBa/ieHTHbie 6enKM" m 



MMeK)U4kie 
OHHineHHoro 
AMKoro Tuna. 
dKBiiBaneHTHbie 



nonnnenTMAbi 03HaMa»0T coeAMHeHUfl, 
oTnuHaraLi^Mecn ot nnHefiHOvi 

nocneAOBaTenbHocTM npMpoAHbix 6enKOB mjim 
nonnnenTMAOB, ho KOTopbie mviejoT 
aMMHOKkicnoTHbte saMeHbi, He v\3iAeHS\\o\isy\e mx 
6MonomHecKOM aKTHBHocTn. flaHHbie 
3KBMBaneHTbJ MoryT oTnunaTbcn ot ncxoAHbix 
nocneAOBaTenbHocTefi saivieHoPi oahom hjim 
6onee aMUHOKucnoT cxoAHbiMM 

aMUHOKMcnoTaMM, HanpuMep, cxoaho 

3apfl>KeHHblMM aMMHOKMCnOTaMM, MHM )Ke 

saMeHOM MiiM MOAMct>MKai4i>iefi 6oKOBbix i^enefi 
HJiKi ct)yHKqMOHanbHbix rpynn. 

OnpeAe/ieHne 4)yHKMkiOHanbHoro 
6enKa-cynpeccopa onyxo/ief^ pacnpocxpaHfieTCfl 
Ha nio6ofi 6enoK, Hbe npHcyTCTBMe CHk»KaeT 

TyMOpOreHHOCTb, 3nOKaMeCTBeHHOCTb tiJIM 

rMnepnpojiMC{)epaTMBHbt(i ^Howm 
KneTKM-xoanviHa. CornacHO AaHHOMy 
onpeAe/ienviK) npMMepaMM renos- cynpeccopoB 
onyxoneM nBnntoTCfi (ho He orpaHMmiBaK)TC5i 
yKaaaHHbiMM) pi 1 0RB, p56RB, MiiT03MH, h-NUC 
M p53. 'TyMoporeHHOCTb" osHanaer cnoco6HOCTb 
06pa30BblBaTb onyxoHH mjim cnoco6HOCTb 
BbidbiBaTb o6pa30BaHiie onyxonef) m nens^eTcn 
CMHOHkiMOM HeonnacTimecKoro pocTa. 
"SnoKanecTBeHHocTb" xapaKiepnayeT 
cnoco6HocTb TyMoporeHHof) KneTKH k 
MeTacTa3iipOBaHi4K> m cosAaHMio yrposbi a^i^ 
>Kki3HM xo3$i^cKoro opraHM3Ma. 
*'rMnepnponMct>epaTMBHbiM 0eHOTMn" 
xapaKTepiisyeT pocT i/i Ae^eHne KneiOK, KOTopbte 
npoMcxoA^T CO cKopocTbK), npeBbiLuaK)U4e() 
HopMa/ibHyto AJin KnexoK Aannoro Tuna. rioHflTiie 
"HeonnacTimecKUM** othocmtca k KneTKaM, 

yTpaTMBlUMM SHAOreHHblCl Ct)yHKMMOHanbHblM 

6enoK-cynpeccop onyxoneM, m/ih osnanaeT 
Hecnoco6HOCTb KneTKM 3KcnpecckipoBaTb 
SHAorennyK) nyKnenHOByK) KMcnoTy, 

KOAMpyK)ii4yK> ct)yHKL4MOHanbHbif) 
6enoK-cynpeccop onyxonsM. 

ripMMepoM saHBneHHoro b HacTonu^eM 

M306peTeHMM BeKTOpa flBHfleTCfl 
peKOM6MHaHTHblM aAeHOBMpycHbivi BeKTOp 
3KcnpeccHki, coAep^Kau^HH b KanecTBe 
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My)KepoflHoro rena reH, KOflnpytomuM 6enoK p53 
nnn ero ataMBHbiM <t)parMeHT. Koflnpyiomafl 
nocneflOBaTenbHOCTb rena p53 npneefleHa b 
Ta6nvme 1 . 

J1io6ofi v\3 onucaHHbix a^ecb BeiaopoB 
dKcnpeccMM mmeic^ npMMeHkiMbiM b KasecTBe 
cpeACTBa A^arHOCTkiKii mjim Tepanm/i. Beiaopbi 
Moryr 6biTb McnonbaosaHbi A^n CKpiiHkiHra 
MHoroMMCJieHHbix reHOB-cynpeccopoB onyxonef^ a 
oTHOLueHvm MX npHMeHktMOCTM reHOTepannii. 
HanpiiMep, noAoapeeaeMbie b HeonjiacTimHOcm 
KneTKM MoryT 6biTb BsnTbi y nauMBHTa miim y 
>KiiBOTHoro. 3aTeM b cooTBeTCTByiOLqiix ycfiOBMSix 
AaHHbie KneTKM MoryT 6biTb o6pa6oTaHbi 
3ctx|)eiaMBHbiM KOJiMMecTBOM peKOM6tiHaHTHoro 
BeKTopa, sa^BneHHoro b HacTo^iiMeM 
ii3o6peTeHMH M Hecyu^ero qahh m3 
c})yHKi4MOHanbHbix reHOB-cynpecxiopoB. 
Bbi3biBaeT nvi BB^eHne AaHHoro reHa peBepcuio 
snoKaHecTBeHHoro 4)eHOTMna, mo>kho 
onpeAeJiHTb nyTeM KonoHMeo6pa30BaHH$i b 
M^ncoM arape mjim BseAeHMeM o6pa6oTaHHbix 
loieTOK rojibiM MbimaM. 

EcjiM sjioKaMecTseHHbifi cfjeHOTun 
peBepTupoBaH, to AaHHbivi reH MO)KeT 
pacx^MaTpMBaTbCjq KaK nono>KkiTenbHbiii KaH^y\^a^ 
^^^9^ ycnetUHOM reHOiepanmi flaHHoro naqneHTa 
M/iM >KMBOTHoro. flpn ct)apMai4eBTMMecKOM 
npuMeHGHUM TaKOil reH Mo>KeT ncnonbsosaTbcn b 

COHeTaHUli C OAHMM MJIM HeCKOnbKMMVI 

ct>apMaL(eBTMMecKM npkieMneMbiMi/i HOCMTennMM. 
flaHHbie HOci^Tenii xopoujo MssecTHbi kia ypoBH^i 

TeXHl/IKVI M BKnK>Ma»OT TaKMe BOAHbie pacTBopbi, 

KaK 3a6yct)epeHHbiM cj^viaMonorviHecKMfi pacTBop, 
Mnn Apyrwe pacTBOpurenn - rnnKonbi, rnnqepnH, 
pacTMTejibHbie Macjia (HanpMMep, onviBKOBoe 
Macno) MJiM opraHMMecKMe 34)Mpbi, npiiroAHbie 

ATlfl l/lhTbeKUMM. 

0apMaL|eBTkmecKM npvieMneMbie HocMTenti 
MoryT McnojibsoBaTbCfl fxr\9\ AocTaBKM 
pacTBopuMbix KOMno3Mi4MM B KTieTKy In vitro mhm 
A/ifl BBeASHMfl cy6teKTy in vivo. 
OapMai4eBTMMecKii npneMjiewbie HocnTenvi Moryi 
coAep)KaTb c|:>M3kionorMMecKM npt^eM/ieMoe 
BeLi(ecTBO, KOTOpoe, HanpMMep, cTa6kinM3iipyeT 
KOMnosHL^MK) MJiM TKe CHii^KaeT MJiM noBbiiuaeT 
a6cop6L4iiK) areHTa. Taiaie ct)M3Monorumeciai 
npvieMJieMbie Beu^ecTBa Moryr BioiiOHaTb, 
HanpMMep, yrneBQAbi, Taioie KaK rnioKosa. 
caxaposa ia A^KCTpaHbi, aHTMOKCMAaHTbi. raKMe 
KaK acKop6MHOBafl KMcnoTa n rnKJTaTMOH, 
xenaTvipyioLi^iie areHTbi, HMSKOMOJieKynnpHbie 
6enKM MjiM Apyme craGkiniisaTopbi. UlHbie 
ct3M3iionorMHecKii npMeMneMbie BOiAecTBa Moryr 
npeACTaBJi5iTb co6om yBxia>KHnK>iA(ie areHTbi. 
SMyjibraTopbi, AiicneprMpyiOLAiie areHTbi vinv\ 
KOHcepBaHTbi, KOTopbie Heo6xoAMMbi Ann 
npeAOTBpau^eHHn pocTa MiiKpoopraHMSMOB. 
MsBecTHo MHOKecTBo KOHcepBaHTOB, HanpMMep 
ct>eHon M acKop6MHOBafl KucjiOTa. OnbiTHbiC^ 
HccneAOBaTejib xopoiuo noHMMaer, mto Bbi6op 
ct>apMaL4eBTMHecKvi npMeMJieMoro HocMTensi, 
BKnmafl 4)ii3MononmecKH npiieM/ieMbie 
oceAMHeHMfl, saBMCMT, HanpMMep. ot cnoco6a 
BBGAeHMn nojiMnenTMAa m KOHKpeTHbix 

ct3V13MKO-XMMMMeCKMX xapaKiepMCTMK OTAeJIbHOrO 

noHMnenTMAa. Hanpuwep, TaxMe 

ct>M3iionomMecKvi npvieMneMbie Beu^ecTBa, xax 

MOHOCTepaT anK>MMHM$l MflM )KenaTMH, 0C06€HH0 

none3Hbi Kax saMeA/ifliou^Me areHTbi, KOTopbie 
nponoHrwpyiOT a6cop6L4Mio BseAeHHOM cyG'beKTy 
c(>apMai4eBTMMecKOM KOMno3ML4vivi. Hpyrvie 
npMMepbi HOCMTeneM. CTa6MnM3aTopoB m 
aA'biOBaHTOB MO)KHO HaMTM B KHMre Martin, 
Remington's Pharm. Sci. , 15th Ed. (Mack 
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Publ.Co., Easton, 1975). OapMai^eBTHMecKne 
KOMno3ML^MM MoryT 6biTb npn >KenaHMM 
MHKopnopMpoBaHbi B nunocoMbi, MviKpoc4>epbi 
MJiM ApyroM nojiMMepHbiM MaTpMKC (Gregoriages, 
Liposome Technology, Vol.1 (CRC Press, Boca 
Raton, Florida, 1984), /iMnocoMbi, cocTOflimie 
M3 4)Oc4x)nMnMAOB Mnti APyrvix JiMnnAOB, 

HBnfllOTCfl HeTOKCMHHbIMM, 4)M3MOnorviHeCKM 

npMeMJieMbiMM m MeTa6onM3MpyeMbiMM 
HOCMTennMM, KOTOpbie cpaBHMTenbHO npocTO 
npMroTOBMTb M BBecTM. B KOHTeKCTe AaHHoro 
M3o6peTeHviJi TepMMH "cjjapMaMeBTMMecKafl 

KOMnOSMqMfl** OTHOCMTCn K nK)60M KOMnOSMqtiH, 

ynoMMHaeMOBM b AaHHOM M3o6peTeHMM. b 
coMeTaHMM c QAHMM MJ1M 6o/iee npMBeAeHHbix 
Bbime <t>apMai4eBTMHecKM npMeMJieMbix 
HOCMTeneM. AaHHbie KOMnosMqMM MoryT 
npMMeHflTbcn b TepaneBTMnecKMX mhm 
npo<t)MnaKTMHecKMX i^ennx. Ohm Moryr 6biTb 
BBeAeHbi B KOHTaKT c xneTKaMM-xoaneBaMM in 
vivo, ex vivo mjim in vitro b acfx^seKTMeHbix 
KOXiMMecTBax. In vitro m ex vivo osHanaeT 
npMBeAeHMe b KOHTaia c KneTKaMM-xosneeaMM, 
KaK 3TO onMcano HM>Ke. B cnysae in vivo 
cnoco6bi BBGAeHMfl ct^apMaqeBTMHecKoro 
npenapaTa, coAepKamero onMcaHHbiM b 
HacTOHineM M3o6peTeHiiM seKTop, xopoiuo 

MSeeCTHbl M3 ypOBHH TeXHMKM M BKriHDHaJOT (ho He 

orpaHMHMBaK^Tcn yKasaHHbiMM) opanbHoe 
BBeAeHne, MHTpaTywopajibHoe, BHyTpuBeHHoe, 
BHyTpMMbiLueHHoe MJIM MHTpanepnTOHeanbHoe. 
BBeAehne MO)KeT 6biTb nocTO«HHbiM mhh 

npepblBMCTbIM M MSMGHnTbCn B SaBMCMMOCTM OT 

cocTOHHMfl 6onbHoro, noABepraeMoro neHeHUKD, 
M xapaKTepa 3a6cneBaHtin, tomho TaK >Ke, Kax 
3TO npoMCXOAMT B c/iyMae npuMeneHvifl Apyrvix 
TepanoBTMHecKMx KOMnosMquM (Landmann et a!., 
1992; Aulitzky et al , 1991; Lantz et al., 
1990; Supersaxo et al..1988; Demetri et al., 
1989; LeMaistre et a!., 1991). 

KpoMG Toro, B o6-beM nacTOflu^ero 
M306peTeHlin BK/1K>HeHbi TpaHc4)opMMpoBaHHbie 
npoKapMOTMMecKMe m 3yKapMOTMHecKMe KneTKn- 
xo3$^eBa, HanpMMep khctkm MneKonnTaKJu^nx mjim 

KneTKM APyrVX >KMBOTHbIX, B KOTOpblB BBeAGH 
OnMCaHHbIM BblLUe peKOM6MHaHTHblM 

aAenoBMpycHbiM aeKTop SKcnpeccMM. K 

nOAXOA^LMMM npOKapMOTMHeCKMM KHBTKaM 

OTHOC5iTcn (ho hb orpaHMMMBaioTcn yKasaHHbiMM) 
laKne 6aKTepManbHbie khbtkm, xaK KneTKM 
E.coli. MeTOAbi TpaHC(t>opMaqMM KneTOK-xosnes 

peTpOBMpyCHbIMM BeKTOpaMM xopoiuo MSBeCTHbl 

(CM. Sambrook et aL, 1989) m SKnioMaioT (ho 
He orpaHMMMBaK>TC5i yKasaHHbiMM) TpaHccpeKqMio, 

ajieKTpOnOpaqMK) M MMKpOMKbeKL^MK). 

B KOHTBKCTe HaCTOflU^e^^ 3a$1BKM TepMMH 
">KMBOTHOe" CMMTaeTC51 CMHOHMMOM nOH^TMR 

"MJieKonMTaKdi^ee" m osHawaeT (ho ne 

OrpaHMMMBaeTCn yxaSaNHblMM )KMBOTHblMM) 

KopoBy, CBMHbio, KOLUKy. o6e3bnHy, co6aKy, 
jiomaAb, Mbiujb, Kpbicy mjim nenoBei^. KpoMe 
Toro, KneTKM-xosnesa Moryr BKnKwaTb (ho ne 
orpaHMMMBaTbCfl yxasaHHbiMM) nio6bie 
HeonxiacTMMecKMe m/im onyxoneBbie khbtkm, 
TaKMe KaK ocTeocapKOMa, KapqMHOMa siMMHMKa, 
pax MonoHHOM Mcenesbi, MenaHOMa, 
renaTOKapMMHOMa, paK nerKMx, paK Mosra, paK 
ToncTOM KMUJKM, reMaTono3TMMecKMe KneTKM, pax 
npocTBTbi, qepBMKajibHan KapqMHOMa, 
peTMHo6nacTOMa, KapqMHOMa nMu^eBOAa. paK 
MOMBBoro nysbipn, HeMpo6jiacTOMa mjim pax 

nOMBK. 

KpoMB Toro, nK)6an KneTOHHan hmhwa 
3yKapMOT, cnoco6Han 3KcnpeccMpOBaTb Ela m 
Elb MHM E1a, ElbMplX, ^B/ineTcn noAXOA^u^MM 
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X03flMH0M A^fl flaHHOrO BeKTOpa. B OAHOM M3 

BonnomeHMM HacTOflu^ero M3o6peTeHHfl b 
KanecTBe KneioK-xosfleB ncno/ibsoBaHbi 
ayKapMOTMMecKvie KneTKM 293, flociynHbie us 
AMMpuKaHCKOM Koji/ieKMUM KJieTOMHbix Ky/ibTyp 
(12301 Parklawn Drive, Rockvllle. Maryland, 
U.S. A. 20231). 

JlK>6bie m oniicaHHbix amecb 
TpaHc4)opMMpoBaHHbix KneTOK-xosfleB Moryr 
6biTb Mcnojib30BaHbi ^nf^ i\&neih AViamocTiiKM 
MfiM TepanMM. flpn 4>apMaqeBTMMecKOM 
McnoiibaoeaHMW ohm Moryr 6biTb KOM6MHMpoBaHbi 
c pasjiMMHbiMM (|)apMaL4eBTiiMeciai 

npheMJieMbiMH HocMTennMti. VAoGHbie 
(t>apMat4eBTimeciai npMeivineMbte HocMTenki 

XOpOLUO MSBeCTHbr M3 ypOBHfl TeXHMKM 

HanpuMep, HeKOTopbte H3 hmx onMcaHbi Bbiuje. 
KoMno3kii4MM B a^x^KTMBHbix KoniiHecTBax Moryr 
6biTb npMMeHeHbi TepaneBTMMecicii bum 
npoct)MnaKTiiHecKvi, kbk 6onee noApo6HO onucaHO 

HI4)Ke. 

HacTo«i4ee M3o6peTeHMe laiOKe othochtca k 
cnoco6y TpaHccjDopMai^Mii KJieTKti-xo3$=ikiHa. 
YKasaHHbm cnoco6 coctomt b o6ecneMeHMM 
KOHTaKia KfieTKM-xosnnHa b cooTBeTCTeyKJii^MX 
ycnoBMflx, T. e. npoKapnoTHHecKOM hhm 
ayKapnoTMHecKOM KneTKM-xosnMHa, c oahum m3 
BeKTopoB 3KcnpeccnM, onucaHHbix b AaHHOM 
saflBKe. TpaHc4>opMiipoBaHHbie comacHO 
AaHHOMy cnoco6y KJieTKH-xosyieBa xaKJKe 
BKJiioMeHbi B o6'beM HacTonu^ero ki3o6peTeHMn. 
KoHiaKTupoBaHne mokst 6biTb AOCTMmyTO in 
vitro, in vivo unii ex vivo c McnonbsoBaHneM 

MSTOAOB, M3BeCTHblX M3 ypOBHJI TeXHMKM 

(Sambrook et al., 1989), npn tom, mto 

BeKTOpbl 3KCnpeCCMM npMMeHfllOTCfl B 
34)Ct)eKTMBHblX KOJlUMeCTBaX. B HaCTOPU^yK) 

saflBKy TatoKe BKnwMeH cnoco6 nonyHeHM« 
peKOM6nHaHTHoro 6enKa mhh nonnnenTMAa npw 
BbipaU4MBaHMM TpaHccfxjpMnpoBaHHoPi 
KneTKM-xo3JiMHa B cooTBeTCTByiounMX ycnoBMflx, 
6naronpnflTCTByK)iJ4MX TpaHCKpuni^MH m 
TpaHcnflquM BBeABHHoro nyKepOAHoro reHa. 

MeTOAbI 3KCnpeCCMM peKOM6MHaHTOB B 

padJiiiMHbix icneTKax-xo35)eBax, Taioix KaK KrieTKM 
MJieKonHTaiou^HX, mpanoKeih, HaceKoivibix kinki b 
6aiaepiiajibHbix KneTKax, ujupoKo ki3BecTHbi ki 
BicnioMaiOT, HanpMMep, onMcaHHbie Sambrook et 
al.. supra. TpaHcnkipoBaHHbiC^ MyKepoAHbif^ 6ejioK 

MO>KeT 6blTb 3aTeM BblAeneH 06blMHblMM 
MeTOAaMl/l, TaKMMM KaK OMMCTKa Ha KOJIOHKaX lAHVl 

OHMCTKa c noMOLqbK) aHTMTen k AaHHOMy 6ejiKy. 
BbiAeneHHbiM 6enoK kinii noxiMnenTbiA raioKe 
BKJiioHeH B o&beM HacTonu^ero H3o6peTeHiin. 
npHMSHMTenbHO K 6enKy TepMMHbi "oMMU^eHnbiA" 
MHM "BbfAeneHHbi(i" osHanaiOT, hto AanHbif) 6enoK 
b snaHMTenbHof^ CTeneHM CBo6oAeH ot ncxoAHbix 
6enKOB HJiH HyKneiiHOBbix kmcjiot, o6biMHO 
cBflsaHHbix c AaHHbiM 6enKOM mjim 
noJiMnenTMAOM b erp ecrecTBeHHOM OKpyKeHMM 
(b KneTKe-xo3flytHe). 

HacT05^LL^ee kf3o6peTeHkie TaKXce othochtc^ k 

TKHBOTHbIM, HecyU^ktM BBeAeHHbie BeKTOpbl 

dKcnpecckiM mjim TpaHc4)OpMHpoBaHHbie 
KneTKM-xosneBa. TaKux "ipaHcrenHbix*' >KMBOTHbix 
nonynaioT npn noMou^n crioco6oB, xopomo 
H3BecTHbix ki3 ypoBHn TexHMKM, HanpMMep, KaK 
onMcano b naieHie CLUA N 5,175,384, Mnii 
o6bNHbiMM MeTOAaMM Tepaniin ex vivo, KaK 
oniicaHo Culver et al., 1991. 

KaK 6onee noApo6Ho onucano HM)Ke, 
peK0M6kiHaHTHbje aAehOBMpycbr, 
3KcnpeccnpyK3U4Me cynpeccop onyxonefi - p53 
AMKoro Tuna, Moryi 3c}xj3eKTMBHO noAaenflTb 
cviHies AHK ki cynpeccMpoBaTb poor LUnpoKoro 
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cneKTpa onyxoneebix KneTOK MenoeeKa, BKnKJMan 
M Te, KOTopbie MMeK)T KnuHUMecKoe SHaMeHne. 
KpoMe Toro, peKOM6iiHaHTHbie aAeHOBHpycbi 
Moryj sKcnpeccupoBaTb renbi-cynpeccopbi 
onyxoneM, laKMe KaK p53, b pasBUBiUMXcfl in 
vivo onyxonflx 6e3 Heo6xoAMMocTii npnworo 
BBBAeHMji B onyxorib kinii npeABapurenbHOH 
o6pa6oTKH paKOBbix KJieroK ex vivo. 
3KcnpeccMpyeMbif^ p53 5iBnneTC$i 
4>yHKL4bioHanbHbiM M 3€|3(t3eKTMBHO HOAaanneT 
pocT onyxojiM In vivo vi sHaHHTe/ibHo 

yBeniiHMBaeT BpeMfl BbDKHBaHHn, KaK 3T0 

noKaaano na MOAenn ro/ibix MbiiueM, 
HHOKynHpoeaHHbix KneTKaMH paKa nencoro 
MenoBBKa. 

TaKMM o6pa30M, 3a5^BneHHbie b HacTonu4eM 
H3o6peTeHMM BeKTopbi oco6eHH0 notAXOAflT A/in 
reHorepankiH. CooTBeTCTBeHHO, b oGmm 
HacToqu4ero MSoSpereHnq BKniOMeHbt ki cnoco6bi 
rehOTepankiM c Mcnonb30BaHiieM yKa3aHHbix 

BeKTOpOB. BeKTOp OHl1U^aK)T M saTeM 

34xt)eKTMBHoe KonMHecTBo AaHHoro BeKTopa 
BBOAflT cy6-beKTy in vivo nnn ex vivo. MeroAbi 
reHorepanuM xopoiuo nsBecTHbi m3 ypoBHfl 
TexHMKM. Cm., HanpuMep, Larrik, J.W. m 
Burck, K.L. (1991) m Kreigler, M. (1990). 
"Cyd-beKT" osHanaeT nK)6oe >KHBOTHoe, 
MJieKonmajou^ee (Kopoey, CBUHbra, KoiuKy, 
co6aKy, noLuaAb, Mbiuub, Kpbicy) nnn >Ke 
wejioBeKa. Plpn tom, hto BBeAeHHbiM b cocTaa 
BeKTopa My>KepoAbiM ren KOAwpyej 
6enoK-cynpeccop onyxonePi mjim ApyroM 
npOTHBOonyxojieBbiM 6enoK, AaHHbm aeKTop 
npuMeHMM fxm neHehMfl cy6-beKTa m cHM>KeHMn y 
nocneAHero nucna rMnepnponMc{>epaTMBHbix 
KneTOK, Ann noAasneHMfl nponn4)epaL4viM 
onyxojieBbix KJieTOK mjim oGnerMGHMq KOHKpeTHO^^ 
cnequctDMHecKOM naTonornM. naTonornHecKne 
mnepnponnctDepaTHBHbie KneTKn flsnfifOTCfl 
xapaKTepHbtMH f\[\9\ cjieAyK>LAMX 3a6ojieBaHid(i: 
rkinepnna3H5i u^mtobmahoh Kenesbi - 6one3Hb 
rpdviBa, ncopnaa, Ao6poKaHecTBeHHan 
mnepTpoct)ii$i npocrarbi, cmhapom JlM-<PpayMeHM, 
BKHIOMafl paK MOJlOHHOf) >Kejie3bi, capKOMbi M 

Apyme Heonnadnn, paK MOMeaoro nysbipn, pax 
TOJicToro KHLueHHMKa, pax nerKMX, pasnMHHbie 
neviK03bi H jii4Mctx>Mbi. ripuMepaMM 
HenarononmecKMX rMnepnponiii(|)epaTMBHbix 
KneTOK cny>KaT aniiTenMa/ibHbie xneTKM npoTOKOB 
MonoHHOM )Kene3bi npH naKrai^iiii m KneTKM, 
accoMMMposaHHbie c 3a)KHBneHMeM pan. 
riarononiHecKHe mnepnponHCt)epaTMBHbie 
KneTKii xapaxrepMsyiOTcn noTepeR KOHTaKTHoro 

MHrM6MpOBaHI1fl M CHH)KeHHOM cnoco6HOCTbio K 

M36MpaTenbHOMy npMxpenneHMto, mto oxpaxcaeT 
M3MeHeHii$i noeepxHocTHbix cbo^^ctb xnenai m 
nocneAyK3LAee HapyiueHbie MeKxneTOMHbix 

BSaMMOAeMCTBMM. AaHHblB HapyLUGHMfl BKniOMaK)T 

CTMMynfiL4HK> AeneHH^ h cnoco6HOCTb 
cexpeTMpoBaTb nporeoniiTMMecKvie (t)epMeHTN. 

KpoMe Toro, b HacT05iLi;ee ii3o6peTeHMe 
BKnK>HeH cnoco6 MCTpu^eHd^i cooTBeTCTsyiou^ero 
o6pa3qa noTonorMMecKMX 
rMnepnponMCt)epaTMBHbix KneTOK 

MneKOni1TaK>Ll^l1X, KOTOpbie KOHTaMMHUpyiOT 

reMaTono3TbiHecKMe npeALiiecTBeHHMKVi b 
npoi^ecce nepecaAKu KocTHoro M03ra. 3to 
AocTuraeTCfl nyTeM BBeAennfl reHa-cynpeccopa 
onyxoneM AUKoro Tuna b xneTKM 
cooTBeTCTByK)Li^ero odpasqa (nonyneNHbie h3 
ayTonorviHHOM nepucfjepuMecKOM KpoBM MnM 
KocTHoro M03ra) nocpeACTBOM saneneHHoro b 
HacTOflineM M3o6peTeHHM eeKTopa. TepMHH 
"cooTBeTCTByrau^MM o6pa3eL4" noApasyMesaeT 
reTeporeHHbiM KneTOMHbiM npenapaT, 
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nonyMeHHbiCi ot naqneHTa, T.e. cweiuaHHyKD 
nonyjini4MK) KnexoK, coflep>Kaii^yK) KaK 
(JjeHOTMnnMecKM HopManbHbie, laK m 
naTonomMecKMe KneTKH. TepwuH "BeefleHne" 
BKHioMaeT (ho He orpaHMMi^BaeTCfl yKaaannbiM 
HiAme) BseAeHvie s KneTKy vim BHyrpiiBeHHyio 
MKbeKL^Mio, npnMoe BBOfleHMe b onyxonb, 
MHTparyMopajibHoe SBeAeHMe, 
MHTpanepkiTOHeajibHoe BBeAeHMe, aapoaonbhoe 
BBeAGHVie B Jienaie mum MecTHoe npuMeneHiie. 
noAo6Hbie npoL4eAypbi MoryT C0MeTaTbC5i c 
npMMeHeHMeM <t^pMaL4eBTMHecKM npMeMJieMoro 
HCx:MTenfl m3 MMcna onncaHMbix sbiLue. 

TepMMH "cHMmeHHan TyMoporeHHOCTb" 
BBeAeH Ann xapaKTepMCTMtoi KneTOK, KOTopbie 
6binM npeBpaii^eHbi b Menee TyMoporehHbie mhm 
HeryMoporeHMbie icneTKM. KneiKH co CHM>KeHHOM 
TyMoporeHHocTbK) MHM He o6pa3yK>T onyxonef% 
npM BBefleHMM in vivo, nnn ?Ke namepMOA flo 
npoHsneHMfl onyxoneeoro pocia in vivo 
cocTaBJiaeT HeAeriM nnn wecfiqbi n/Mnn pocT 
onyxonesoM is/iaccbi, onpeAen^eMbiM b jpex 
MSMepenunx, nponcxoAMT MeAneHHee no 
cpaBHehviK) c onyxonnMM, b KOTopbix 
reH-cynpeccop onyxoneM MHaKTHBupoBaH mjih 
He4>yHKm/iOHaneH. 

TepMMH "3Ctx|)eKTMBHOe KOnHMeCTBO" 

osHanaeT TaKoe KonnnecTBO Beiaopa nnn 
aHTupaKOBoro 6enKa, KOTOpoe nosBonneT 
AOCTumyTb nono>KMTenbHoro peayjibTaja npn 
KOHTpojie nponM4>epai4MM K/iejoK. HanpuMep, 
OAHS A03a coAep>KMT ot 10^ ao 
10 HHc|3eKUMOHHbix eAtiHiiL^ BMpyca. TiinMMHbif) 
Kypc jieMeHM^i npeAycMarpMBaeT BBeAeHHe 
OAHOM TaKOM A03bi e^KeAHesHO B TeneHMe n$nw 
nneih, 3c}x}>eicTiiBHoe KOfiMHecTBO MO)KeT 
sapbHpoBaTb B saBMCMMocTH OT xapdKTepa 
3a6ojieBaHiin, cocTonHUfl 6ojibHoro m fxpymx 

(t>aKTOpOB, XOpOLUO MSBeCTHblX M3 ypOBH5) 

TexHUKH. 9c|x|>eKTiiBHbie KOfiMMecTBa nerKO 
onpeAe/iniOTCfl onbiTHbiM MccneAOBareneM. 

B o6'beM HacTO^LAero M3o6peTeHM5i eicniOHeH 
TaioKe cnoco6 o6jierMeHH5i 3a6oneBaHM5i, Ann 
KOToporo xapaicTepHO Hankiskie 

ninepnponki4>epaTMBHbix KJieTOK mhm 
reHeTMMecKoro Ae4>eKTa, nyreM BBeAenn;! 
cye-beKTy aclxt^eicTiiBHoro KOJikmecTBa eeicTopa, 
onucaHHoro Bbime m coAep>KaiAero nyTKepcAHbif^ 
reH. npoAyKT KOTOporo Gnoco6eH CHM)KaTb 
TnmecTb 3a6oneBaHMn npii cooTBeTCTByioiAiix 
ycjioBUHx. TepMMH "reHeTMMecKni^ Ae4>eia" 
noApaayMeeaeT nK)6oe 3a6oneBaHi4e mjih 
aHOMannK), BosHMKLUne B peaynbTaTe 
HacjieAyeMbix c]3aKTOpOB, nanpkiMep, 
cepnoBMAHo-KneTOHHyto aneMMK) kinn 6one3Hb 
Tati-CaKca. 

HacTOflU4ee M3o6peTeHne othocmtca TaK?Ke k 
cnoco6y CHM)KeHMJi nponM4)epaL4MM onyxoneBbix 
KneTOK y cy6-beKTa nyTeivi BBeAennfl b 
onyxoneByio waccy acJxt^eKTWBHoro KonnHecTBa 
aAeHOBHpycHoro aeiaopa aKcnpecckiM, 
coAep^KaiAero aHTMonyxonesbiM ren, 
OTjiMMajoiAMMcn ot reHa-cynpeccopa onyxonew. 
AHTMonyxoneBbiM ren mokot KOAMpoBaTb, 
HanpMMep, ruMHAUHKMHaay (TK). GareM cy6i>eKTy 

BBOAflT 3CtK}>eKTMBHOe KOJlMMeCTBO 

TepaneBTMMecKoro arenTa, KOTopbiii b 
npMcyTCTBMM aHTMonyxoneBoro reHa «BnfleTcn 

TOKCMHHblM A^A KHeTKM. B KOHKpeTHOM CHyMae 
TMMIIAMHKIIHaSbl TaKMMM TepaneBTMHecKMMM 
areHTaMii nBJiniOTCfl MeTa6onMTbi 

TMMMAMHKMHaabl, HSnpMMep, raHLIMKHOBkip (GCV). 

G-MeTOKCkinypnH apa6HHOHyKneo3HA (araM) v\m 

MX C|3yHKL4MOHanbHbie 3KBMBaneHTbl. A^fl 

npoflBJieHM5i TOKCMHecKoro 3<txt>eKTa no 
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OTHOLueHMK) K KneTKe-xosflMHy reH 

TMMMAMHKMHaSbl M MeTaSOHMT TMMMAMHKMHaabl 

AOfDKHbi McnonbaoaaTbCfl KOHKypeHTHO. OAHaKO b 
KneTKe GCV 4x)c<tx)pMnMpyeTC« m cTaHOBHTCfl 
MOLAHbiM MHmSMTopoM CMHTeaa AHK, a araM 
npeBpaiAaeTCfl s roKCMMecKMM aHa6onMT araATP. 
Ann cHMweHMfl nponM4>epaL(biM onyxoneBbix 
KneTOK MoryT 6brrb McnonbsoBaHbi m ApyrMe 
aHTMonyxoneBbie renu e coMBTaHMM c 

COOTBeTCTByiOlAMMM TBpaneBTMMBCKMMM 

areHTaMM. noAo6Hbie coHeTaHM$i reHOB m 
TepanesTMHecKMX areHTOB xopoiuo MsaecTHbi m3 

ypOBHfl TeXHMKM. flpyPMM npMMepOM MO)KeT 

cny)KMTb saRBneHHbiM b HacTOHLueM 
M3o6peTeHMM BeKTop, sKcnpeccMpytoiAMf) 
ct)epMeHT L^MTOSMHAesaMMHaay. noAo6HbiM 
BeKTop MO>KeT 6biTb McnonbaoBaH b coMeTaHMM c 
BBBAeHMeM npenapaTa 5-43TopypaL4Mn (Austin 
and Ruber, 1993). Eine qamh npMMep - 
coMeTaHne neAasHO OTKpwToro reHa Deo-AenbTa 
E.coli c 6-MeTMJi-nypMH-2'-Ae30KCMHyKneo3MAOM 
(Sorscheretal., 1994). 

l/tcnonbaoBaHkie onMcaHHbix Bbime 
reHOB-cynpeccopoB onyxoneM, a Tajone 
McnonbaoBaHne APynix aHTMonyxonesbix renoB 
KaK cawMx no ce6e, TaK m b coneTaHMM c 
cooTBeTCTByiou^MM jepaneBTMMecKMM areHTOM, 
no3Bon5ieT oKaabiaaTb BnMfiHMe na 
HeKOHTponMpyeMbiM pocT KneTOK m 
nponMci>epaTviBHbie xapaKTepucTHKn onyxoneM. 
TaKMM o6paaoM, b HacTOJiu^eM M3o6peTeHMM 
aa^Bnen cnoco6 TepanviM f\T\^\ ocTaHOBKH 
HeKOHTponnpyeMoro KneioHHoro pocTa y 
nai^neHTa, hto npuBOAMT k o6nerHeHMK) 
CMMnTOMOB aaSonesaHUfl m CMflrneHHK) 
MMeK)u^eMCfl y 6onbHoro KaxeKCun. PeaynbTaTbi 
noAo6HOM TepanuM Bbipa>KaK)Tcyi (ho He 
orpaHMHMBaKDTCfl yKaaaHHbiM) b yaennHeHHOM 
cpoKe )km3hm nai^MeHTa, yivieHbUjeHkiM 
onyxoneBOM iviaccbi, anonToae onyxoneBbix 

KneTOK MnM CHM>KeHMM HMCna L(MpKynMpyK3LAMX 

onyxoneBbix KneTOK. Cnoco6bi oi^enKM 
nono>KMTenbHbix acfxJseKTOB npM TaKOM 
TepaneBTMMecKOM noAxofle xopomo MaeecTHbi m3 

ypOBHfl TeXHMKM. 

06MKT0M HacTo^iLAero M3o6peTeHMfl 
$iBnneTC$i peKOM6MHaHTHbij^ aAenoBMpycHbif^ 
seKTop 3KcnpeccMM, xapaKTepM3yK>LAMMCfl 
MacTMMHOv^ MnM nonHof^ Aenei^Me^^ flHK 
aAenoBMpycHoro 6enKa IX, m Hecyu4M(l 
My>KepoAHbiM ren, KOA^pyiou^MM My)KepoAHbiM 
6enoK, npM tom, mto Hy^epoAHbiM 6enoK 
mmerxc5\ npoAyicroM cyMMMAHoro rena MnM ero 
4>yHKqMOHanbHbiM areHTOM. OnMcannbii^ Bbiuje 
aHTMonyxoneBbij) ren TK cny>KMT npMMepoM 
cyMqMAHoro rena, nocKonbKy npoAyKT ero 
3KcnpeocMM nenneTCfl MnM M0>KeT 5iBn5iTbc;i 
neTanbHbiM a^a KneTKM. Ann TK neTanbHocTb 
MHAyMMpyeTCfl HanMHMBM GCV. FeH TK nonynen 
Ma BMpyca npocroro repneca npM noMoiAM 

MBTOAOB, XOpOUJO MSBGCTHblX MS ypOBHfl TeXHMKM. 

f\m qeneM nacTOflu^ero Mao6peTeHMfl 
MCTOMHMKOM roHa TMMMAMHKMHaabl (TK) BMpyca 
npocToro repneca (HSV-1) cnyjKMT 
nnaawMAap/BKTK b KneTKax E.coli MB 101 (Ma 
ATCC # 39369). OAHaKO MMeK:>Tcn m MHorMe 
ApyrMe mctomhmkm. 

fen TK MOJKeT 6biTb BseAen b onyxoneeyK) 
Maccy nocpeACTBOM aAeHOBMpycHoro BeKTopa 

SKCnpeCCMM B COqeTaHMM C COOTBeTCTByK)IHMM 

4)apMaL(eBTMHecKM npMeMneMbiM HOCMTeneM. 
BBeABHMe MO>KeT 6biTb npoBeAeno, nanpMMep, 
nyTeM npaMOM MKbeKqwM b onyxoneeyK) Maccy. 
npM TBKMX cneMM4)MMecKMX HeonnaaMHX, KaK 
renaTOL(ennK>n»pHan KapqMHOMa (HCC), mo)kho 
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McnojibsoBaTb BBeASHne b neMeHOHHyio 
apiepHK), nocKonbKy KpoBocHa6>KeHMe 
6onbiiJMHCTBa HCC ocymecTBJifleTCfl nwieHHO 
Mepea aiy apiepnK). flnn KOHxponfl 
nponiicJ)epai4MM KneroK onyxojin m cHH>KeHiifl 
Maccbi onyxoHM MHAyMnpyeicfl rM6enb KneioK 
nyTeM BseAeHiin naqMeHTaM MeTa6onMTa TK, 
TSKoro KaK raHi4MKnoBMp (GCV). MeTa6ojiviT TK 
Mo>KeT 6biTb BBQAeH ciiCTeMHO, noKanbHO b 
onyxojib MJiM, B cnynae HCC, m-rbei^MpoBaH b 
neMBHOMHyK) apiepmo. MeTa6ojiMT TK 
npeAnoMTMTenbHO BBQAMTb OKeAHeBHO, OAHaKO b 

3aBMCMMOCTM OT o6CTOnTenbCTB MaCTOTa 
BB^eHHM MO>KeT 6blTb nOBblLUeHa VinVl CHi1>KeHa. 

MeTa6oniiT TK mo^kct BBQA^TbC^i OAHOspeivieHHO 
MJiM nocn^oBaienbHO c BsefleHvieM TK- 
CQaepTKau^ero BOKTopa. OnbiTHbie 

HCcneAOBaTenii MoryT onpeAe/iMTb AOSbi m 

npOAOJVKMTenbHOCTb BBGAeHMn, KOTOpbie 

nBn$iK)TCfl TepaneoTMHecKM dctxt)eiaMBHbiMH. 

Cnoco6 onyxonecneqMct)MMecKoJi AOcraBKH 
reHa-cynpeccopa onyxonefi Momei 6biTb 
ocyLi4ecTBneH npn o6ecneMeHMM KOHtaiaa TKaHH- 

MMlUeHM AaHHOrO >KMBOTHOrO C 3C|xt)eKTMBHblM 

KonnHGCTBOM peKOM6nHaHTHoro aAeHOBupycHoro 
BeKTOpa 3KcnpeccnM, saflBJieHHoro b HacTOflineM 
n3o6peTeHMM. PeH ^o^)KeH KOAnpoBaTb 
aHTMonyxoneBbiM areHT. TaKOM KaK 
cjDyHKmioHanbHbiM reH-cynpecxx>p onyxonefi mjim 
cynLtMAHbiCi reH. "OSecneHeHne KOHTaKta" 
03HaHaeT nK)6oCi cnoco6 3Cf>ct)eKTMBHOM AocTasKH 
BeKTOpa, HanpMMep, BHyrpuryMOpa/ibHoe 
BseAeHkie. 

McnojibaoBaHne saflBneHHoro b HacTOsmeM 
M3o6peTeHMM aAeHOBupycHoro BeKTOpa ^n9^ 
npuroTOBJieHnyi MeAHMUHCKVix npenapaTOB, 
npeAHasHaMeHHbix a^^' lepanMH onpeAeneHHbix 
3a6oneBaHMM, Tarane ABnyieTCfl npeAMSTOM 
HacTOflLAero m 3o6peTeH iin . 

HviWB npuBeAeHbi npkiMepbi, HTo6b} 
npoMnjiKtCTpupoBaTb, ho He orpaHMMMTb, oe-beM 
HacT05iLAero M3o6peTeHMn. 

3KCnEPI/IMEHT N I 

fXn9\ yKaaaHHbix i^ccneAOBaHMM b KasecTBe 
McxoAHoro Maxepkiana 6bina Bbi6paHa nnasMMAa 
pAcl/MLP/p53/E1b-. flaHHafi nnasMMAa ocHOBaha 
Ha pML2, npoM3BOAH0M ot pBR322 (pBR322 c 
Aenei^MeM ocHOBaHMM 1140-2490), \a ooAep^KMT 
nocneAOBaTenbHOCTM SAeHOBMpyca mna 5 c 1-R 
no 5788-K) napy ocHOBaHMi^ c nenemAei^ 
ocHOBaHMfi 4357-3327. BMecTo Aenei^iiM Ad5 
357-3327 BBeAena TpancKpiinqMOHHan KacceTa. 
cocToniAan ki3 no3AHero npoMOTopa Ad2, 
TpexMneHHOM niiAepHOM KflHK Acl2 vt kRHK p53 
HenoBBKa. TaKMM o6pa30M, nonyneH TMniiMHbff) 
BeKTop c saMeHoi^ nocjieAOBaTeJibHocref^ El, 
AexieAMef^ renoB Ela li E1b Ad5, ho coAep>KaLAMf) 
ren 6enKa IX Ad5 (cm. o63op, nocBfliAeHHbiR 
aABHOBMpycHbiM BBKTopaM: Graham and Prevec 
(1992)). flHK Ad2 6bma nonyneHa ot Gibco BRL 
3HA0HyKnea3bi pecTpuKunn I4 T4 flHK-/iMra3a 
6binM noxiyneHbi ot New England Biolabs. 
KoMneTOHTHbie icneTKM E.coli DH5-anb(t>a 6h\nv\ 
KynneHbi y Gibco BRL, a icneTKM 293 nonyneHbi 
M3 AMepMKancKoj^ KonneKqmi KneroHHbix 
Kynbiyp (ATCC). CMona An^ ommctkm flHK 
Prep-A-Gene 6bma Kynnena y 4)MpMbi BioRad. 
LB-6ynbOH f\n^ BbipaiA^BaHHfl 6aKTepnM 6bin 
KynneH y ctJMpMbi Difco. Ko/iohkm Quagen A^fl 
BbiAeneHMfl flHK 6bmki KynneHbi y cjDupMbi 
Quagen, Inc. Bnpyc Ad5 dl327 6bm nonynen ot 
R J. Schneider, NYU. Ha6op an9\ TpaHc^eKLinii 
flHK MBS 6bin Kynnen y (pvipMbi Stratagene. 

Oamh (1) MKr pAd/MLP/p53/E1b- 
pecTpkiqupoBanM 20 eAi^HnqaMii Ka>KAoro v\z 
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4)epMeHTOB Ed 13611 m NgoMI b cooTBeTCTSkiM c 
peKOMeHAai4vinMM npoM3BOAMTenfl. llflTb (5) mkt 
flHK Ad2 pecTpiiqMpoBanki 20 eAMHViL^aMM 
Ka>KAoro M3 ct>epMeHTOB Dral m NgoMI b 

COOTBeTCTBMM C peKOMeHAaMMflMH 

npoM3BOAHTenfl. PecTpMKqnoHHbie CMecu 6bmM 
HaneceHbi b pa3Ae/ibHbie nyHKn 0.8%-Horo 
arapo3Horo renn m noABepmyTbi 3neKTpo45ope3y 
npn 100 BonbTax b TeMenne 2 MacoB. 
PecTpuKLiMOHHbiR 4)parMeHT pAd/MLP/p53/E1b- 
4268 k6 \a pecrpkiKqMOHHbiM 4}parMeHT 6437 k6 
Ad2 6h\m BbiAeneHbi M3 renn npii noMoiAM 
CMonbi AJi« 3KCTpaKi4Mii flHK Prep-A-Gene b 
COOTBeTCTBtIM c peKOMeHAaqiisfMM 
npoMSBOAHTenn. PecTpMiatMOHHbte ((jparMeHTbi 
CMemanM m o6pa6oTanM T4 flHK-/ivira30M b 
o6iAeM o6-beMe 50 MKn npM 16°C b TenenMe 16 
MacoB cornacHo peicoMeHAaqiinM 
npoii3BOAMTen5i. BcneA 3a niimpoBani^eM 5 MKn 
peaKi4MOHHOM cmbcm McnonbsoBann An$i 
TpaHc4)opMaLiMH KJieTOK E.coli OH5-anb4ja 
(oT6op eenn no ycTOWMUBocTM k aMnMqunnnHy). 
LUecTb 6aKTepManbHbix KononuM, nonyneHNbix b 
pesynbTaTe AaHHOM npoqeAypbi. ncnonbsoeann 
AHfl nH0Kynfli4MM 2-Mn KynbTyp b poctobom cpoAe 
LB, KOTopbie noApaiAMBann b TeneHne homm npn 
37°C npn nocTOflHHOM BCTpflxuBaHHH. rio 
CTaHAapTHoii MeTOAMKe (Sambrook et al., 1989) 
M3 KajKAOvi GaKTepnanbHOM KynbTypbi 6bina 
BbiAenena nnasMHAHafl flHK. MeTBepTan nacTb 
Ka>KAoro o6pa3ua nnasMHAHOw flHK 6bina 
npABeprnyTa pecTpuKi^MM 20-k) eAMHMMaMM 
SHAonynKeasbi Xhol a^a OT6opa "npaennbHoro" 
peKOM6kiHaHTa, cc)Aep>KaLAero pecTpiiKi^HONHbie 
4>parMeHTbi Xhol b 3627, 3167 m 1445 nap 
ocHoaaHMM. n^iTb M3 LuecTM npoBepeHHbix 
o6pa3L40B coAep^Kanii MCKOMbif^ peKOM6iiHaHT. 
Oamh M3 AaHHbDc KnoHOB 6bm Mcnonb30BaH a^$i 
viHOKyn^iL^iiii l-niiTpoBofi Kynbjypbi b cpeAe LB m 
nocjieAyiOLAero BbiAeneHun 6onbUJiix KonnMeciB 
nnasMMAHof^ flHK. flocjie MHKy6ai4Mii b TeMeHne 
HOMM M3 l-nkiipoBOM KynbTypbi 6bina BbiAeneHa 
flHK c noMOLAbK) KonoHOK QIagen cornacHO 
peKOMeHAai4M5iM npoM3BOAHTen$). DonyMeHHan 
nnasMMAa 6bina o6o3HaHeHa Pad/MLP/p53/PIX-. 
06pa3i4bi ASHHof^ nnasMMAbi 6binii 
AenoHvipOBaHbi b AMeptiKancKovi KonneKq^ii 
KynbTyp KneTOK (ATCC), 12301 Parklawn Drive, 
Rockville. Maryland, USA, 12301, 22 0KTfl6pfi 
1993. flenoHiipoBaHHe npoMSBeAeno cornacHO 
ycnoBii5iM 5yAaneiuTCKoro cornaujeHMfl o 
Me>KAyHapoAHOM AenoHi^poBaHMM 
MMKpoopraHMSMOB A^^ qenefi naTeHToaaHMfi. 
flaHHbiM Aeno3HT nonyMnn HOMep ATCC 75576. 

flnfl KOHCTpykipoBaHki^i peKOM6MHaHTHoro 
aABHOBiipyca 10 mkt nnasMMAbi 
Pad/MLP/p53/PIX-nMHeapM30BanM 40 
eAHHMi4aMM pecTpuKTasbi EcoRI. flHK 
aAeHOBupyca 5-ro Ttina dl327 (Thimmappaya, 
1982) pecTpMi4MpoBanM 3HAOHyKnea30M Clal m 
6onbLiJOM cfjparMeHT (npM6nM3MTenbHO 33 T.n.o.) 
OHMiAann qeHTpMct^yrMpoBaHneM b rpaAneHTe 
caxap03bi. flecflTb (10) mkt pecTpumipoBaHHOM 
EcoRI nnasMMAbi Pad/MLP/p53/PlX- n 2.5 mkp 
pecTpuL^wpoBaHHOM Clal flHK Ad5 dl327 
cMBLUMBanM M Mcnonb30BanM An« TpaHc4>eKMMM 
npM6nn3HTenbHO 10® KneTOK 293 c noMOiAbio 
Ha6opa MBS TpaHcct^eKi^ktki KneTOK 

MneKonMTaioLAMX cornacHO peKOMeHAai^ki^M 
npoM3BOAiiTen5i. Mepea BoceMb (8) AHef) nocne 
TpaHc4>eKMMH KneTKM 293 pacceBanii b 
cooTHOLueHMM 1 1 3 B CBe>KeM cpeAe m eiAe Mepea 
2 fxm Ha TpaHc4>ML4MpoBaHHbix KneTKax 

CTaHOBMnCfl BMAeH L^HTOnaTHMeCKVIM dc^xt^eKT, 
MHAyLAMpOBaHHblM £V)eHOBMpyCOM. Ha 13-^ A^Hb 
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nocne jpaHapeKL\\A\A m3 icneTOK no CTanqapTHoii 
MeTOflMKe (Graham and Prevec, 1991) Bbiflennnn 
AHK M npoBOAHfiM pecTpiiKL\MOHHbiM aHajiko npH 
noMOU^M pecTpkiKTasbi Xhol. SKcnpeccMto p53, 
o6ycnoBneHHyio BuipycoM, Bepbi4>ML4MpoBanii 
nocn^yiou^eM viHt^KXXAeih KneroK 

ocTeocapKOMbi Saos-2 coaepKau^HM Bnpyc 

JIMSaTOM 11 MMMyH06ilOTTI1HrOM c aHTH-p53 

MOHOKJioHanbHbiMM aHTHTenaMH 1801 
(Novocasta Lab.Ltd.. UK). 

3KCnEPMMEHT N II 

MaTepnanbi h MeTOflbi 

JlMHim KneTOK 

PeK0M6MHaHTHbie QAeHOBkipyCbl 

Bbipau^MBajibi M HaKannMBarm Ha K/ieTicax 293 
(3M6pvioHajibHa5i noMKa HenoaeKa) ATCC CRL 
1573, Bbipau^MBasMbix Ha cpeAe DME c 10% 
TensMbei^ cbiBopoTKvi (Hyclone). KneTKn Saos-2 
Bbtpau^MBariM na cpe^e KaiiHa c Ao^^BJieHvieM 
15% 3M6pktoHanbHOM Ten^iHbeM CbiBopoTKii. 
KneiKM HeLa m Hep 3B Bbipau^nBanM na cpefle 
DME c Ao6aBneHMeM 10% 3M6pMOHanbHOM 
TenflHbeM cbiBopoTKM. Bee ocjaribHbie K/ieiKM 
Bbipau^MBann na cpeAe KaPtHa c Ao6aBneHi/teM 

10% 3M6pMOHanbHOM TeJ15)MbeM CblBOpOTKVt. 

KneTKM Saos-2 6wnM n»o6e3H0 npeAocTaB/ieHbi 
AOKTOpOM OpMKOM CTaH6pMA>KeM. Bcs 
ocTa/ibHbie KJieTOMHwe nnHnn 6binM nonyMSHbi na 
ATCC. 

KoHCTpyMpoBaHne peKOM6nHaHTHbix 
9AeHOBvipycoB 

fliifl KOHCTpynpoBaHMfi Ad5/p53 BnpycoB 1.4 
KMno6a3HbiM Hindlll-Smal cjaparMeHT, 

cof\epmau\viVi no;iHopa3MepHyK> KflHK p53 
(Ta6nm4a 1), 6bin BbiAeneH M3 nnasMHAbi 
pGEM1-p53-B-T (nro6e3Ho npeAocTaaneHa 
Dr.Wen Hwa Lee) m BCTasneH b caiiT 
KJiOHMpoBaHkifl BeKTopa 3Kcnpeccviki pSP72 
(Promega) c McnonbdOBaHWieM cTaHAapTHbix 
MSTOAOB KnoHMpoBaHHfl (Sambfook et al., 
1989). BcTasKa p53 6bi/ia BMAenena A^HHoro 
BeKTopa nocne pecTpiiia^MM Xhol-Bglll ii 
nocjieAyioiAero rejib-3neKTpo<tx>pe3a. SaroM 
KOAMpyioiMMe nocneAOBajenbHOCTM p53 
BCTpanBann b aAeHOBMpycHbte Bexropbi pnsi 
nepenoca renoB pNL3C nnn pNL3CMV (nio6e3HO 
□peAOCTaBJieHbi Dr. Robert Schneider), KOTopbie 

COAep)KaT HHBepTMpOBaHHblM KOHl^eBOM nOBTOp 

Ad5 5\ BMpycHbie CMrHajibi ynaKOBKM, SHxancep 
Ela M rnasHbiM npoMOTop noaAHHX 6eJiKOB Ad2 
(MPL) trnii npoMOTop paHHero rena 
qMTOMeranoBHpyca Menoaeica (CMV), sa 
KOTopbtiviM cneAyioT TpexmieHHan nuAepHan 
kAHK m nocneAOBaTejibHOCTM 3325-5525 Ad5 b 
ocHOBHof^ nacTM PML2. B ariix HOBbix 
KOHcrpyiaax o6nacTb El Ad5 (360-3325 napbi 
ocHOBaHiiti) saMenena p53 noA KOHTponeM Ad2 
MPL (A/M/53) MnH npoMOTopoM CMV Me/ioBeica 
(A/C/53), nptiMeM a o6ohx c/iynanx sa p53 
cn^yeT TpexM/ieHHan nuAepHan k^HK (cm. Kpvir. 
4). BcTaBKM p53 HcnonbsyioT ocraioiAiiMCfl 
"HWUKe** cafiT nonMaAeHMJiMpoBaHiifl Elb. 

BbiJiki nonyMeHbi AononHMTe/ibHbie 
peKOM6MHaHTbi c p53 noA KOHTponeM MPL nnn 
CMV (A/M/N/53, A/C/N/53). KOTopbie HMe/in 
fxene\jy\}0 705 hyicneoTiiAOB 

nocneAOBaTenbHocieM Ad5 Rnfi yAa/iennfl 
KOAMpyK)U4eM o6nacTM 6enKa IX (PIX). B 
KanecTBe KOHTponfi m3 mcxoaho^ nnasMMAbi 
pNL3C 6bin nonyMen peKOM6MHaHTHbiM 
aAenoBMpyc 6e3 BciaBKM p53 (A/M). ApyrviM 
KOHTponeM cnyjKnn peKOM6MHaHTHbift 
aAenoBkipyc, KOAvipyK)LL^MM reH 

6eTa-ranaKT03MAa3bi noA KOHTponeM npoMOTopa 
CMV (A/C/6eTa-raii). DnasMMAbi nHHeapii30Ba/iM 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



pecTpuKMMeM Nrul unvi EcoRI m 
KOTpaHc4>ei4kipoBanii c 6onbLUMM 4)parMeHTOM 
Clal-pecTpni^npoBaHHoro wyTaHTHoro Ad5 dl309 
nnn dl327 c HcnonbsOBaHneM Ha6opa 
Ca/PO 4-TpaHcct:>eKqHM (Stratagene). BbiAennnM 
BMpycHbie Qmuim m peKOM6MHaHTbi 
HAeHTM4)(iL4HpoBanii pecrpiiKMMGHHbiM ananiiaoM 

M U\\P C MCnOJIbSOBaHMeM peK0M6liHaHTHblX 

cneMH(t>iiMeaaix npaniviepoB k 

RocneAOBaTexibHocTflM TpexMjieHHoC^ /iMAepHoj^ 
flHK, pacnono>KeHHbiM "Hi«Ke" 

nocneAOBaTenbHOCTef) i^HK p53. 3aTeM 
peKOM6MHaHTHblM BMpyc OHHLAanvi MeTOAOM 

KOHeMHbix pasBeAeHHM. BbiAe^nnM BnpycHbie 

HaCTHI^bl M TklTpOBan^ CTaHAapTHblMH MeTOAaMVI 

(Graham and van der Eb, 1973; Graham and 
Prevec. 1991). 

06Hapy}KeHkie 6enKa p53 

KneTKM Saos-2 nnn Hep3B (5-10^) 

MHCt^klL^MpOBanM yKasaHHbIMM peKOM6l/IHaHTHblMM 

aABHOBkipycaMM b TeMeHne 24 MacoB c 

B03paCTaK}lJ4eV1 MHOMeCTSeHHOCTbK) ViHCt)eKl4V1l4 (B 

6n5iLUKOo6pa3yK>LAi4X eA^HMqax BMpyca Ha 
KneiKy). 3aTeM KneTKM oAHOKpaTHo 
ononacKMBanM PBS m nMSMpoeanM b 6y4)epe 
cneAywinero cocxaBa: 60 mM Tris-HCI, pH 7.5, 
250 MM NaCI. 0.1% NP4O. 50 mM NaF. 5 mM 
E/ITA, 10 MKT/Mn anpoTMHMHa. 10 MKr/Mn 
nei^nenTMHa m 1 mM PMSF. KneJOMHbie 6enKM 
(npM6nM3MTenbHO 30 Mxr) pasAen^inM b 10% 
SDS-PAGE M nepenocMnM na HMTpoL^enmonosy. 
MeM6paHbi MHKy6MpoBanvi c aHTM-anb4>a-p53 
aHTMienaMM PAb 1801 (Novocastro), a 3aTeM c 

KOHl>K>raTOM OBeMbMX aHTMMblLUMHblX IgG C 

nepoKCMAasoii xpena. BenoK p53 
BM3yanM3MpoBanM xeMMniOMMHecMeHL^eM (Ha6op 
ECL, Amersham) c nneHKOi^ Kodak XAR-5. 
OnpeAeneHMe CKopocTM CMHTeaa flHK 
KneTKM (5.10^/nyHKy) sacesanM b flneMKM 
96-nyHOHHbix nnaHLueTOB (Costar) m nosBonnnM 
MM npMKpenMTbcw e TeneHMe homm (37 ^C, 7% 
CO 2). 3aTeM KneTKM b TeneHMe 24 mbcob 
MHct^ML^MpoaanM HacTMqaMM OMMtAeHHoro 

peKOM6MHaHTHOrO BMpyca C MHOKeCTaeHHOCTblO 

MH(|)eKMMM OT 0,3 AO 100. CnycTfl 24 naca nocne 
3apa>KeHMfi npoM3BOAHnH saMeny cpeAbi m 
MHKy6at4Mio npoAon)KanM ao 72 nacoB. 3a 18 
MacoB AO c6opa KneTOK AoiSasnnnM 3H-tmmmamh 
(Amersham, 1 MKKM/nyHKy). KneTKM oca>KAanM na 
creKnoBonoKOHHbie 4>MnbTpbi m onpeAen^tnM 
ypoBBHb CBdsaBUjeMcn p£iAiioaKTMBHOCTM npH 
noMoiAM ci4MHTMnnnL4MOHHoro 6eTa-CMeTHMKa. 
BKniOHeHMe 3H-TMMMAMHa Bbipa)KanM kbk 
npoL^eHT (-4-/- cpeAHee OTKnoHOHMe) ot KOHiponn 
cpeAbi M craBMnM b saBMCMMOCTb or 

MHO)KeCTBeHHOCTM MHCt>eKLJ(MM. 

TyMoporeHHOCTb Ann ronbix mjmeifi 
npM6nM3MTenbHO 2.4.10® KneTOK Saos-2. 
pacTyiUMX na ct>naKOHax T225, o6pa6aTbiBanM 
6y43epoM (1% caxaposbi b PBS), coAep)KaLi4MM 
OHMLJL^eHHbiM BMpyc A/M/N/53 MnM A/M c 

MHO>KeCTBeHHOCTbK) MHCj^eKUMM OT 3 AO 30. 

Docne MHKySaqMM c BMpycoM b TeMBHMe hohm 
KneTKM BBOAMnM noAKO>KHO B neBbiM M npaBbiM 
6oK aTMMMMecKMM TonwM MbiiuaM BALB/c (no 4 
MbiLUM B rpynne). B oamh 6ok BBOAMnM KneTKM, 
o6pa6oTaHHbie BMpycoM A/M/N/53, a b ApyroM - 
BMpycoM A/M, TaKMM o6pa30M, Ka)KAan Mbiiub 
cny)KMna m a^a KOHTponn m aji« onbiTa. 
>KMBOTHb(e nonyManM TBKjKe ABycTopoHHMe 
MKbeKqMM KneTOK, o6pa6oTaHHbix 6y4>epoM, mto 
cny>KMno AononHMTenbHWM KOHTponeM. 
PasMepbi onyxoneM (ATiMna, lUMpMHa m BbicoTa), 
a TBKKce BBC Tena onpeAenanM ABa>KAbi b 
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HeAeriK) b TeMeHVie 8 HeAenb. OGi^eM onyxone^ 
onpeflenfl/iM A/ifl Ka>Kfloro muBOTHoro mcxoaa us 
cct^epimecKOM reoMeTpnn onyxonM, npn tom mto 
3a paAnyc npHHUMann oflHy STOpyK) ot cpeAHero 
SHaMGHiifl Bcex Tpex kisMepeHMii onyxonn. 
AHanM3 onyxoneBbix PHK 

ATMMhMeCKMM TOJIblM MbiiuaM BALB/c 
(npii6nM3iiTejibHo 5-HeAexibHoro eospacTa) 
BBOAMim noAKO)KHo B npasbif^ 6ok 1.10^ icneTOK 
H69 (Me/iKOKTieTOMHafl icapqMHOMa nerKoro). 
Onyxon5iM noasonsi/iM cc|x>pMMpoBaTbCfl b 
TeneHvie 32-x AHe(), k 3TOMy BpeMeHM ohh 
flocTurann o6-beMa 25-50 mm^. Mbiujaw 
npoBOflnnn nepmyMopanbHbie MKbeKqun 
peKOM6i/iHaHTHbix aAeHOBMpycoB A/C/53 tinn 
A/C/6eTa-ran (2. 1 0^ 6nfliUKoo6pa3yioi4MX 
efli/iHui^, 6oe) b noflKOKHoe npocTpaHCTBo nofl 
onyxoneBOM mbccom. Onyxo/iM BbipeaanM Ha 2-m 
M 7-M AHki nocjie BBeAeHM5^ aAeHOBkipycoB n 
ononacKMBann b PBS. Onyxonn 
roMoreHMsnpoBann m Bbiflenflnn us hux 
TOTanbHyK) PHK c noMOinb»o Ha6opa Tri Reagent 
(Molecular Research Center, Inc.,). rionnA 
PHK BbiAennnM c noMou^bto ckicTeMbi BbiAeneHkin 
mPHK PolyATract (Promega) m npM6nM3MTe/ibHO 
10 Hr Ka>Kfloro o6pa3L4a PHK Mcnonb30Ba/iM ^^f^ 
onpefleneHMfl SKcnpeccMn mPHK p53 c noMotHbio 
PT-ni4P (Wang et al., 1989). FlpaMMepbi 6binM 
cKOHcrpykipoBaHbi raioiM o6pa30M, MTo6bi 
aMJiMclsML^MpoBaTb nocjieAOBaTenbHocTvi Me>KAy 
aAeHOBMpycHof^ rpexmieHHOM nuAepHofi k/^HK m 
pacnono}KeHHOM "HM>Ke" kRHK p53. TeM caMbiM 
AOCTMranacb aMnjiM4>MKaL4vifl TOfibKO 

peKOM6MHaHTHbiX, HO He 3HAOreHHblX 

nocneAOBaTenbHOCTeM p53. 

FeMOTepanMn onyxonej^ y ronbix Mbimej^ 
nocpeACTBOM p53 

npM6nn3MTe/ibHO 1.10^ onyxonesbix icneTOK 
H69 (SCLC) B oS-beMe 200 MKn BBOAHfiH 
noAKO>KHO caMKaM aTMMMHecKiix ronbfx Mbimeii 
BALB/c. Onyxo/iM ct)opMvipoBanMCb b TeneHMe 
2-x HOAenb m saieM JKHBOTHbix 
paHA0Mvi3MpoBa/iM no pasMepy onyxoneM (N= 
5/rpynna). npoBOAnnn nepnTyiviopanbHbie 
MKbeKqMH aAenoBHpyca A/M/N/53 uni/i 
KOHTponbHoro aAenoBMpyca A/M 

(2 . 10^ 6oe/MHT9eKi4Mfl) mjim TonbKO 6yct)epa (1% 
caxaposa b PBS) ABa>KAbi e HeAenio, Bcero 8 ao3 
Ha rpynny. B TenenMe 7 HeAe/ib ABa>KAbi B 
KeAejiK) onpeAenn/iM pa3Mepbi onyxofieft m sec 
Tena; o6-heM onyxoneM oi^eniiBanM, KaK oniicano 
panee. Kpoivie Toro, onpeAe/ifiJiH Ae^CTBMe 
TepanMM na BbDKMsaHMe MbimeM. 

Pe3ynbTaTbi 

KoHcrpyvipoBaHMe peKOM6MHaHTHoro 
p53-aAeHOBvipyca 

CoAepTKau^Me p53 siAeHOBMpycbi 

KOHCTpyHpoBa/iM nyreM saMeHbi nacTM o6nacTii 
E1a M E1b ^AeHOBMpyca Tkina 5 Ha kAHK p53 noA 
KOHTpo/ieM npoMOTopa Ad2 MPL (A/M/53) h/im 
npoMOTopa CMV (A/C/53) (cxeMarvmeciai 
npeACTaaneHO na cfanr. 4). Taican saMena 
o6nacTM El pe3Ko Hapytuaer cnoco6HocTb 
peKOM6MHaHTHbix aAeHOBMpycoB k pennMKaqMM, 

n03B0nn$1 MM pa3MHO)KaTbCfl JIMLUb B KJieTKaX 

293, KOTOpbie cny)KaT mctomhhkom npoAyKTOB 
rena El Ad5 no "rpaHc" Tviny (Graham et al., 
1977). riocne i4AeHTM4)viKai4MM peKOM6i<iHaHTHbix 
aAenoBktpycoB KaK pecTpuKqkioHHbiM aHanki30M, 
TaK M ni4P, nonnafl KflHK p53 OAHoro m3 
peKOM6MHaHTHbix aAeHOBwpycoB (A/M/53) 6bina 
npoceKBeHMpoBaHa ansi Toro, HTo6bi y6eAMTbCfl b 
OTcyTCTBMM MyiauMM. 3aTeM oHMineHHbie 
npenapaTbi p53-peKOM6MHaHTOB 6binM 



kicnonb30BaHbi A^n nHct^eKqun KneroK HeLa c 
L4enbK> o6Hapy>KeHMn aAeHOBi/ipyca A^iKoro TMna. 
KneTKM HeLa, KOTopbie flBnfltOTcn 
HenepMktcckiBHbiMM A^n pennwiKai^nki 
Ei-AeneTi/tpoBaHHoro aAeHOBupyca, 6binM 

^ MHCtStll^HpOBaHbl 1-4.10^ MHCt>eKL4MOHHblX GAMHliq 

peKOM6MHaHTHoro ^AeHOBHpyca. sareM hx 

KyjIbTMBMpOBanH B TeMeHMB 3-X HeABJlb 11 

Ha6ni9AanM nomneme qMTonaTMMecKoro 
Aej^cTBMfl (UriA). flpii 3TOM pen/iMKaqMM 
peKOM6HHaHTHoro aAGHOBMpyca mhh 
KOHTaMMHaL4Mii BHpycoM AtiKoro TMna 
o6Hapy>KeHo He 6biJio. B Kynbrypax KOHTponbHbix 
KneTOK» MH4)Mi4ktpoBaHHbix aAeHOBupycoM A^^Koro 
Tiina, LiriA 6biJio oneBMAHbiM, \a 
HyBCTBviTenbHOCTb AaHHoro weroAa cocTaBfifieT 
npM6nM3MTenbHO 1 na 10®. 

SKcnpeccMfl 6enKa p53 c noMOinbK) 
peKOM6MHaHTHoro aAeHOBupyca 

fln« Toro MTo6bi onpeAenMTb, sKcnpeccupyioT 
ni/i peKOM6MHaHTHbie p53-aAeHOBMpycbi 6ejioK 

p53, AaMHbIMM BMpycaMM 6bmM MHCt^kll^MpOBaHbl 

^ nnHMM KneTOK, KOTopbie He SKcnpeccupyjoT 
SHAoreHHoro p53. OnyxoneBwe KneTOMHbie 
nnHUM MenoBeMecKoro npoMCXO>KAeHMn Saos-2 
(ocTeocapKOMa) m Hep3B (renaroqennionnpHa;? 
KapMMHOMa) MHct^ML^MpoBanM B TeMeHkie 24 nacoB 

2^ p53-peKOM6MHaHTHbiMki aAeHOBMpycaMM A/M/53 

lATWt A/C/53 C MHOKeCTBeHHOCTbK) MHCt^eKL^MM B 

npeAenax ot 0.1 ^o 200 6oe/KneTKy. 
BecrepH-aHajiMs xiMsaTOB, npuroTOBnennbix m3 
kiHct^kiL^MpoBanHbix KJieTOK, noKasan 

A0303aBMCMMyK> 3KcnpeccMK) p53 B KneTKax 
30 06011X TiinoB (4>Mr. 3). B HenHct^Mi^iipoBaHHbix 
KneTKax p53 o6Hapy)KeH ne 6bin. VpoBHii 
SHAoreHHoro p53 A^Koro TMna b HopMe aecbMa 
H(i3KM M npaKTimecKii He o6Hapy)KMBatoTcn 
BecTepH-aHanii30M KnejoHHbix nki3aTOB (Bartek 
et al., 1991). OAHaxo OMesMAHO, hto p53 
nmoro Tuna jierKo BbiflBJi$ieTc$i nocne 
3apa>KeHi4fl BnpycoM A/M/53 vtnv\ A/C/53 c hii3Ko£4 

MHWKeCTBeHHOCTbK) HHCj^eKl^HM ((j^Vir. 5), HTO 

CBMAexenbCTByeT o tom, mto Aa>Ke He6onbUjMe 
A03bi p53-peKOM6MHaHTHbix aAenoBHpycoB 
cnoco6Hbi npoAyuMpoBaTb noTeHL4HajibHo 

3C|)Ct)eKTMBHbte KOflMMeCTBa p53. 

p53-3aBMCMMbie MdMBHeHMn Mopc|x)non4M 
PekiHTpoAyKMiifl p53 AiiKoro TMna b 
p53-HeraTMBHbie khbtkm ocTeocapKOMbi hmhmm 
Saos-2 npMBOAMna k xapaKTepnoMy yBenMMeHMio 
M ynjiou^eHMK) 3tmx oiSbNHo BepeTenoBMAHbix 
KneTOK (Chen et al.. 1990). Cy6KOH4)nK)3HTHbie 
KneTKM Saos-2 (1.10^ / 10 cm waiuKy) 

MHCt^ML^MpoeanM C MHO>KeCTBeHHOCTbK> MHCt^eKL^MM 
50 BMpyCOM A/C/53 MJIM KOHTponbHbIM BMpycoM 

A/M M MHKy6MpoBanM npM 37°C b jeHeHne 72 
5d7 MaCOB. K 3TOMy BpeMBHM KOHTponbHbie 
HeMH4>ML4MpOBaHHbie KneTKM o6pa30BbiBanM 
MOHOCnOM. B 3TO BpeM51 o)KMAaeMbie 

Mopctxj/iorMHecKMe M3MeHeHM« CTanoBMnMCb 
xopoLuo 3aMeTHbiMM B HaujKax c KneTKaMM, 
o6pa6oTaHHbiMM A/C/53 (cJ^Mr. 6, nanenb C), ho 
He B MauJKax c neMHct^ML^MpoBanHbiMM KneTKaMM 
((|)Mr. 6, nanenb A) MnM b KOHTponbHbix. 
MH4>ML^MpoBaHHbix HaujKax ((^iMr. 6, nanenb B). 
AaHHblf^ 3ctx}>eicT He flBnneTCfl cjDyHKL^MeM 
nnoTHOCTM KneTOK, nocKonbKy b Kom-ponbHOM 
gQ MaujKe KneTKM, aacenHHbie c MeHbiuei^ 
nnoTHOCTbio, coxpaH$inM HopManbHyio 
Mopctx>norMK> k 72-m MacaM MHKy6aL4MM, KorAa mx 
nnoTHocTb 6bina OAiiHaKOBof) c TaKOBO^ Ann 
A/C/53-MH4)MLAMpoBaHHbix KnoTOK. Bonee panKMe 
peaynbTBTbi yKasbiBatoT na sbicoKMe ypoBHM 
3KcnpeccMM 6enKa p53 a KneTKax Saos-2 npM 
MHO}KeCTBeHHOCTM MHCt>eKMMM 50 (4)Mr. 5A), a 
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TaioKe noATBep)KflaK)T tot (JjaKT, hto 6enoK p53, 
SKcnpeccupyeMbiM npn noMoinn 

peKOM6MHaHTHbix afleHOBupycoB, HsnneTcn 
6MOJioniMeciai aKTMSHbiM. 

l/lHrvi6MpoBaHMe CMHTeaa KneTOHHOM f\HK 
nocpeACTBOM p53 

An$i Aa^bHei^Luero HsyMeHMn 
p53-peKOM6MHaHTHbtx BAeHOBMpycoB npoBepnnki 
nyreM sKnioMeHiifl MeneHoro .3H-TkiMMAMHa mx 
cnoco6HocTb noAaB/ifiTb nponM(})epai4Mio 
onyxoneBbDc KneTOK MenoBBKa. PaHee 6bino 
noKasaHO, hto BBBAeHMC p53 amkopd Tuna b 
KneTKM, KOTopbie He sKcnpeccHpyiOT SHAoreHHoro 
p53 A^Koro Tuna, MO}KeT ocTaHaBiiHBaTb KneTKM 
npn nepexoAe M3 cf>a3bi G1 b (pasy S KneTOHHoro 
L^MKna, HTO npviBOAMT K noAasneHHio BK/imeHiin 

MeHBHOrO THMMAMHa BO BHOBb CMHTedMpyeMyK) 

RHK (Baker et al. , 1990; Mercer et al., 
1990; Oilier et al., 1990). PaannHHbie 
onyxonesbie K/ieTOHHbie nkiHiiii, ^ecpv\^v^JHi>\e no 
p53, kiHc)DviL(kipOBanM aAeHOBiipycHbiMH 
BeKTopaMM A/M/N/53, A/C/N/53 mjim He 

3KCnpeCCMpyK)U4MM p53 KOHTpOnbHbIM 

peKOM6viHaHTHbiM aAeHOBupycoM (A/M). 
Ha6nfOAariM ckinbHoe A0303aBMCMMoe 
noAasneHvie ckiHTeaa RHK npv\ 3apa>KeHMM 
peK0M6kiHaTHbiMvi BkipycaMki A/M/N/53 m 
A/C/N/53 B cnynae ceMn na AesflTn npoBepeHHbix 
onyxoneBbix KneTOHHbix /imhmm (4)Mr. 7). 06a 
KOHCTpyKTa 6binM cnoco6Hbi noAaB/iflTb CMHTea 
flHK B 3TMX onyxojieBbix KneTKax HenoseKa 
HeaaBMCkiMO ot Toro, 3KcnpeccMpoBajiki nv\ ohh 
MyTaHTHbiM p53 nnn BOBce He SKcnpeccupoBann 
p53. B AaHHOM SKcnepHMeHTe 6bino TaioKe 
noKaaano, hto KOHCTpyia A/C/N/53 flsnfleTCfi 
3HaHMTenbHO 6onee 3ct)ct>eKTMBHbiM, He>Kenii 
A/M/N/53. B KneTKax Saos-2 (ocTeocapKowa) m 
MDA-MB468 (paK mohohho^ Keneabi) npM 
MHc})eia4iiM KOHCTpyKTOM A/C/N/53 c 
MHO>KecTBeHHocTbK} HO BbiLue 10 yABBanocb 
AOCTMrHyTb noHTM 100%-Horo noAasneHMfl 
CMHTeaa AHK. Hpvi Tex A03ax, KorAa noAaeneHiie 
CMHTesa fXHK KOHTponbHbiM aAeHOBMpycoM 
AOCTMrano TonbKo 10-30%, Ha6nioAanocb 
50-100%-Hoe noAaaneHne CMHTeaa flHK npki 
McnonbsoBaHMM nio6oro p53-peKOM6MHaHTHoro 
aAeHOBMpyca. HanpoTUB, mm c qahum 
KOHCTpyKTOM HO Ha6nioAanocb KaKoro-nM6o 
p53-cneMM4)>mecKoro 34xt)eKTa b cpaBHeniiM c 
KOHTpoJibHbiM BMpycoM B cjiyHao KneTOK Hep G2 
(KneTOHHan niiHiin renaTOKapi4MHOMbi, 
3KcnpeccHpyK)ii^an aHAoreHHUM p53 A^Koro mna. 
Bressac et al., 1990) m nefiKoaHof) KneTOHHoj) 

JIHHMM K562 (p53-HOJ1b). 

TyMoporeHHocTb nns\ ronboc Mbiiuef^ 

B 6onee cTporoM TecTe Ha 

4)yHKI4VIOHMpOBaHMe peKOM6MHaHTHbIX 

aABHOBMpycoB, coAep>Kau^iix p53, onyxoneabie 
KneTKH iiH4>kiL(MpoBanM ex vivo m aaTBM bboamjim 
rojibiM MbiiuaM ^ns^ npOBepKM cnoco6HocTM 
peKOM6MHaHTOB noAaB/iflTb pocT onyxonei^ in 
vivo. KneTKM Saos-2. MH4>Mi4i4poBaHHbie BMpycoM 
A/M/N/53 MnM KOHTponbHbiM BMpycoM A/M c 

MHO>KeCTBeHHOCTbK) MHCtjeKl^MM OT 3 AO 30, 

BBOAMnn B pasHbie 6oKa ronbiM MbiiuaM. 3aTeM b 
TeneHMe 8 HCAenb ABa)KAbi b HCAe/iK) 
onpeAen^inM pasMepbi onyxoneii. flpM 

MHO)KeCTBeHHOCTli l1HCt>eKL^l1M, paBHOVI 30, Hv\ y 

OAHoro M3 >KHBOTHbix pocT p53-o6pa6oTaHHbix 
onyxonePi He Ha6nK)AaJic«, npn tom hto pocT 
KOHTponbHbix onyxoneM nponcxoAnn HopManbHO 
(4)tir. 8). riporpecciipyiou^ee yBeniiHenute 
onyxone^, o6pa6oTaHHb(X KOHTponbHbiM 

BMpyCOM, 6bmO CXOAHbIM C TaKOBbIM, 
Ha6nK>AaBLUMMCn y >K11BOTHblX, o6pa6oTaHHbix 



TonbKO 6y(pepohA. Ha6nK)Aankicb nsHbie 
paaniiHMfl b pocTe onyxoneii b cnynae 
KOHTponbHoro aAeHOBtipyca m 

p53-peKOM6viHaHTHoro aAenoBupyca npM 

MHOKBCTBeHHOCTM MH4)eKL4l1li 3, XOTfl y 2-X 113 

^ 4-x p53-o6pa6oTaHHbix MbiiueM pocT onyxoneM 
Hanancfl npM6nii3MTenbHO nepes 6 neAenb. 
TaKviM o6pa30M, peKOM6iiHaHTHbii^ aAeHOBMpyc 
A/M/N/53 cnoco6eH o6ycnoBnMBaTb 
pS3-cnei4ii4)HHecKyK> cynpecciiio onyxonei^ in 

10 

3KcnpeccMn Ad/p53 in vivo 
ripM TOM HTO o6pa6oTKa onyxoneBbix KneTOK 
ex vivo c nocneAyioLAMM sBeAeHMeM mx 

>KMBOTHblM flBnfleTCfl Ba)KHblM TeCTOM Ha 

noABBneHne onyxonn, 6onee Ba>KHbiMM b 
13 KnMHUHecKOM nnaHG npeACTasnnioTc^i 

SKcnepMMeHTbi no BBeABHmo 

p53-peKOM6iiHaHTHbix aAeHOBMpycoB m 
3KcnpecckiM p53 b onyxonnx, pasBMBUJiixcn in 
vivo. C 3TOM qenbK) KneTKM H69 (SCLC. p53- 
null) BBOAnnn noAKO>KHo ronbiM MbiiuaM m 
20 no3BonnnM o6pa30BbiBaTbc« onyxonflM b 

TeHBHUe 32-X AHSM. B 3T0 BpeMfl OAHOKpaTHO 

BBOAnnw 2.10® 6oe BMpyca A/C/53 Mnn 
A/C/6eTa-ran b nepMTyMOpanbHoe 

npocTpaHCTBo. Ha BTopoii nnn ceAbMOM Aenb 
nocne BseAeHUfl supyca onyxonn sbipesann m ms 
Ka>KAOM onyxonn BbiAenFinM hohmA PHK. ^nf^ 
o6Hapy>KeHMn mPHK p53 b p53-o6pa6oTaHHbix 
onyxonnx McnonbsoBann PT- flLlP c 
npaCiMepaMM, cnei4M4>MHHbiMM OTHOCMTenbHO 
peKOM6MHaHTHoro p53. CMrnana p53 He 6bino 
^ o6Hapy)KeHO b onyxonnx, BbipesaHHbix y 
>KMBOTHblX. o6pa6oTaHHbix BMpyCOM c 

6eTa-ranaKT03iiAa3oA (<puir. 9, nMHMn 3 m 6). 
AMnnnc^MKaL^iin c aKTHHOBbiMM npaMMepaMki 
cny)KMna KOHTponeM a peaKqviM PT-HLIP (cjjMr. 9, 
nnHMM 7-9). a nnasMMAa. coAep^Kau^a^i 
35 nocneAOBaTenbHOCTM peKOM6MHaHTHoro p53, 
cny)KMna b KanecTae nonoKHTenbHoro KOHTponfl 
Ann p53-cneMki4)MHecKOM nonocbi {<pvir. 9. nnHiin 
10). AaHHbiM aKcnepuMBHT noKasbiaaeT, hto 

p53-peKOM6MHaHTHbl(^ aABHOBMpyC MO>KeT 

cneL4M4>MHecKM HanpaBn$iTb ancnpeccMK) p53 
^ mPHK b pasBMBLUMXcn onyxonflx nocne 
OAHOKpaTHoro BBeAeHMfl e nepMTyMopanbHoe 
npocrpancTBO. Oh latoKe ABMOHCTpupyeT 
nepcMCTeHi^Mio BMpyca in vivo no MenbLue^^ Mepe 
B TeneHMe neAenM nocne MHct^eKMMM 
p53-peKOM6MHaHTHbiM aAeHOBMpycoM. 

3(txt)eKTMBHOGTb In vivo 

Ann onpeAeneHMn AocToaepHOCTM 
reHOTepanMM pasBMBLUMXCSi onyxonej) 6bina 
McnonbsoBBHa MOAenb ronbix Muiueih 
HocMTeneM onyxonM. B npasbiM 6ok ronbiM 

3Q MblLUaM BBOAMnM nOAKO>KHO KneTKM HS9 M 

nosBonanM onyxonfiM pa3BMBaTbCfl b Tenenne 
2-x HeAenb. 3aTeM MbiiuaM ABa>KAbi b neAenio 
nepMTyMopanbHO BBOAHnM 6yct>ep MnM 
peKOM6MHaHTHbiM BMpyc (Bcero 8 MKbeKMMM). Ha 
npoTn>KeHMM BceM o6pa6oTKM onyxonM y MbiiueM, 

55 nonynaBLUMx 6ycpep MnM KOHTponbHbiM BMpyc 
A/M, npoAonjKanM 6bicTpo pacTM, TorAa kbk 
onyxonM y MbiiueM, o6pa6oTaHHbix BMpycoM 
A/M/N/53, pocnM ropa3AO MeAneHHee (4)Mr. 
10A). riocne npeKpau^eHMn MKbeKqMM 
KOHTponbHbie onyxonM npoAon>KanM pacTM, a 

^ onyxonn, o6pa6oTaHHbie p53, pocnM 
HesnaHMTenbHO mhm He pocnM coBceM no 

MBHbLUeM Mepe B TBHBHMe HBAenM B OTCyTCTBMB 

AononHMTenbHoro 3K3oreHHoro p53 (<t>Mr. 10A). 
HecMOTpn na to, hto y KOHTponbHboc >KMBOTHbix, 
nonynaBiUMX TonbKO 6y4)ep, Ha6n»Aancn 
ycKopeHHbiM pocT onyxoneM b cpaaneHMM c 
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nK56oM rpynnoM KUBOTHbix, o6pa6oTaHHbix 
BMpycoM, 3HaMMTejibHOM pasHML^bi B Bece Tena 
Me)Kfly TpeMfl rpynnawn 3a Bce spewfl o6pa6oTKvi 
o6Hapy)KeHO He 6bino. Ma-bnsBneHne onyxonePi y 

OTfleJlbHblX JKHBOTHblX CHM)KanO AOCTOBepHOCTb 

onpeAeneHMM pasMepoB onyxoneM nocne 42-ro 
AHfl. OAHaKo npoAon}KeHMe Ha6ntoAeHkiM aa 
>Ki4BOTHbiMM A^n onpeAejieHkifl BpeivieHM 
BbDKMBaHiifl noKasajio npeMMyu^ecTBO b 

Bbl>KMBaHHM p53-06pa60TaHHblX >KMBOTHblX (4)Mr. 

10B). DocneAHee m3 o6pa6oTaHHbix 
KOHTpojibHbiM aACHOBbipycoM }KMBOTHoe yMepjio 
Ha 83-M A^Hb, TorAa icaK ace KOHTpo/ibHbie 
)KMBOTHbie, nonyHaBLUMe TonbKO 6yct)ep, yMepnM 
K 56-My AHK). HanpoTHB, Bce nnrb KHBOTHbDC, 
o6pa6oTaHHbix BMpycx3M A/M/N/53, sbvmnw 
(^30'P^ A^Hb nocjie BseAeHki^i icneTOK) (4>iir. 
10B). CoBOKynHocTb stmx AaHHbix noATBep>KAaeT 
cneL(iic|)imecKoe enkiAHkie p53 Ha pocT onyxoneii 

M BpeMfl Bbl}KMBaHM$1 y )KMBOTHbtX C 
paSBMBlUMMMCfl p53-Ae0MI4MTHblMM OnyXOHflMM. 

AAeHOBMpycHbie BeKTopw, aKcnpeccupyjou^Me 
p53 

EblJIM CKOHCTpyMpOBaHbl peKOM6l«1HaHTHbie 

aAeHOBMpycHbre seKTopbi, cnoco6Hbie k 
3KcnpeccnM BbicoKnx ypoBHeM 6enKa p53 aukopo 

TMna A0303aBMCl1MblM 06pa30M. Ka>KAb{M BeKTOp 

coAep>Kan f\,enei\viv\ o6nacTeM E1a m E1b, mto 
Aenano Bnpyc AecJseKTHbiM no pennnKaqnn 
(Challberg and Kelly, 1979; Horowotz, 1991). 
Ba>KHo oTMeTMTb, HTO A^HMbie pianei\uiiA 
saxBSTbiBanM nocneflOBaTenbhocTn, 
KOAnpyfOLi^ne 6enKM 19KAM5KAE1b. floKaaaHO, 
HTO 6enoK 19 ka yMacTByex b MHrvi6MpoBaHnn 
anoHToaa (White et al., 1992: Rao et al., 
1992), a 6enoK 55 ka cnoco6eH CB«3biBaTbCfl c 
6enKOM p53 AUKoro Tuna (Samow et al., 1982; 
Heuvel et a!., 1990). 11 pn Renem^MA AaHHbix 
aAenoBupycHbix nocjieAOBarenbHocTeCi 
yAanflioTCfl noreHMnanbHbie HHrM6MTopbi 
4)yHKmiM p53, cnoco6Hbie Aef^CTBOsaTb nyxeM 
npflMoro CBflSbisaHUfl c p53 Mnn >Ke nocpeACTBOM 
MHrM6MpOBaHM« p53-onocpeAOBaHHoro anonrosa. 
Bbinn nonyHehbi AonoriHMTenbHbie KOHCipyKTbi, b 
KOTopbix 6bmM AeJiernpoBaHbi ocTaKJu^Mecn 3' 
Elb nocjieAOBaTenbhocTM, BKHfonafl Bce 
nocneAOBaTenbHocTM, KOAnpyHDu^Me 6enoK IX. 
XoTn, KaK noKaaaHO, Aerteqkin b o6nacTii E3 

npMBOAflT K CHM>KeHMIO eMKOCTH BeKTopa 

npki6nM3MTenbHO na 3 k6 no cpaBHeHMio c 
aAenoBMpycoM amkopo Tktna (Ghosh-Choudhury 
et al. , 1987), noAo6Hbie mBnei\iAV\ 6bmii 
npoBeAeHbi b KOHCTpyiaax A/M/N/53 n A/C/N/53, 
TaK HTO ewKOCTb yKaaaHHbix BeicropoB 
yicnaAbiBaeTcn b yKasaHHbie paMKM. 
flene-mpoBaHMeM o6nacTM pIX coAep)KaHMe 
aAeHOBMpycHbix nocneAOBarenbHocTe^^, 
roMOJioniMHbix TaKOBbiM, coAep)KaLi;MMcn e 
KneTKax 293, 6bino CHH>KeHO ao 300 nap 

OCHOBaHMH, MTO yMeHbliiMJIO Bep051TH0CTb 
BOaHMKHOBeHMfl HyTOM peKOM6MHaMMM 

KOMneTeHTHoro no penniiKaL^iiM aAenoBiipyca 
AMKoro TMna. KoHCTpyKTbi, yTpaTMBLUHe 
KQAnpyioLi^yK) nocneAOBaTenbHOCTb pIX, lAMenw 
QAMHaKOByK) actxt^eKTMBHOCTb no cpaBHeHMio c 
KOHCTpyKTaMii, MMeiou^iiMki AaHHyio 

nocneAOBaTenbHOCTb. 

3ct)ct)eKTMBHocTb p53-aAeHOBMpyca In vitro 

B COOTBeTCTBMM CO CTpOfOi^ 

AoaoaaBMCMMOCTbio SKcnpeccMH p53 b 
MH<43ML4MpoBaHHbix KJiejKax 6bmo noKaaano 
AoaoaaBMCHMoe p53- cnei4M4)MHecKoe 
noAaBneHMe pocTa onyxoneBbix KneiOK. B 
onyxonesbix KneTKax paankiMHbix thhob, b 
KOTOpbix He 3Kcnpecci^p>OBajicfl p53 Ai^Koro Tiina, 
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noAaanflnocb K/ieroMHoe Renenuie, mto 
AeMOHCTpvipoBa/iocb CHkDKeHkieM cMHTesa RHK. 
HeAasHo Bacchetti m Graham (1993) b 
aHanornMHbix sKcnepuMeHTax noKasann 
p53-cnei4MCt)MHecKoe noAaB/ieHne CMHTesa flHK b 

KfieTOMHOVI nUHMVI KapL^MHOMbl flklHHHKa SKOV-3 

nocpeACTBOM peKOM^nHaHTHoro 
p53-aAeHOBMpyca. klHrvi6(ipoBaHMe pocTa c 
noMOLAbio 3a;iBJieHHbix b HacTo^m^eM 
vi3o6peTeHiiM p53-peKOM6MHaHTOB 6bino 
noKasano ne TonbKO na Kapi^viHOMe $iiiMHiiKa, ho 
M Ha pwe Apymx onyxojiesbix KoeTOHHbix mHv\Pi 
MonoBeKa, npeACTaBXiniOLi^iix KniiHMMecKii 
Ba)KHbie Heon/iaann HenoBOKa, BKnionan nviHHti, b 
KOTopbix npoMcxoAHT noBbiuieHHafl 3KcnpeccM$i 
MyTaHTHoro 6eJiKa p53. ripM tom 
MHO}KecTBeHHocTH MH<t>eKL4MM, KorAa 
peKoivi6MHaHT A/G/N/53 nponsnjin 90-100% 
34)4)eKTHBHOCTb noAasneHMfl CMHTesa f\HK b 

OnyXOilflX AaHHblX TMROB, aKTHSHOCTb 

KOHTponbHoro ^eHOBHpyca cocTaBnnna Menee 
20%. 

XoTJi Feinsteln et al., (1992) noKaaa/i, 
HTO peHHTpoAyKMkt^ p53 AiiKoro Tuna mokbt 
BbisbiBaTb miA(p<i>epeHi{\ApoBKy h yBenkiHeHHe 
Aonn KneTOK b G1 no oTHoiueHMK) k S+G2 
neMKOSHbix KTieTOK K562, aeropaMM M3o6peTeHMfl 
p53-cneL4nct)HHecKoro 3c|xtDeKTa na AaHHbix 
KneTKax he Ha6nK)Aanocb. Horvath m Weber 
(1988) coo6LL^anM, hto nuMctx^i^nTbi 
nepM4)epMHecKo(i kpobm nenoaeKa b BbicoKOM 
CTeneHM HenepMMCcuBHbi aha aAeHOBupycHOM 
MHcfjeKqun. B OTAeribHbix SKcnepuMeHTax 
peK0M6MHaHTHbiM aAeHOBupyc A/C/6eTa-ran c 
TpyAOM MHc|3Mi4kipoBan HeoTBeMaioLi^Me KneTKii 
K562, B TO BpeM^i KaK Apyriie KneTOMHbie niinviM, 
B TOM HMcne KOHTponbHbie KneTKH nkiHMM Hep G2 

\A KJieTKl/l C npKO Bbipa>KeHHbiM 3Ctxt3eKTOM p53, 

nerKO HHctJuqupoBanncb. TaKMM o6pa30M, no 
MeHbLueii Mepe nacTkiMHO eapMaqi^M b 
3ct)ct>eKTMBH0CTM o6ycnoBneHbi paannHnnMH b 
MHctieKquoHHocTM BMpyca. xoT« M Apyrwe 
c})aKTopbi TaK>Ke MoryT nweTb sHaHeHne. 

PeayribTaTbi, nonyneHMbie c BnpycoM 
A/M/N/53 n npeACTaeneNHbie na cjDnr. 8, 
noKasbiearaT, hto m b ycjiOBUflx in vivo 
B03M0>KH0 nonnoe noAaBnehMe pocTa onyxoneii. 
Boao6HOBneHMe pocTa onyxoneM y AByx 
>KMBOTHbix M3 HeTbipex, o6pa6oTaHHbix p53 c 

HH3KOf) MHOKeCTBeHHOCTbK) MHC(>eKI4i1l1, 

O&bflCHfleTCn HM3KMM npOMeHTOM KJIBTOK, 
MHCtSML^MpoaaHHblX p53 peKOM6k1HaHTOM npH 

AaHHof) Aoae. riojiHoe noAaaneHi^e pocTa 
onyxonef) b cnynae Bnpyca A/M/N/53 b BbicoKoi) 
Aoae, OAHaKO, noKaabiBaeT, hto cnoco6HOCTb k 
B03o6HOBneHMK> pocTa onyxonM mokot 6bfTb 
npeoAonena. 

3ctx|)eKTi4BHOCTb p53-aAeHOBMpyca In vivo 
npMBeAeHHbie aAecb aKcnepHMeHTbi, a jsiOKe 
pa6oTbi Apymx rpynn (Chen et al. , 1990, 
Takahashi et al., 1992) noKaabiBaioT, hto 
onyxoneBbie KneTKn nenoBeKa, b KOTopbix He 
npoMCXOAHT 3KcnpeccHM p53 A^Koro Tuna. MoryT 
6biTb o6pa6oTaHbi p53 ex vivo, hto rpmboamt k 
cynpeccMM pocTa onyxoneM npM noc/ieAyJou^eM 

BBeAeHHM AaHHblX KJieTOK ^BOTHblM. ABTOpbl 

npeAOCTaBkinvi nepBoe AOKaaaTe/ibCTBO 
BO3M0>KHOCTkt reHOTepanMM onyxonef) 
nocpeACTBOM nepeHOca rena-cynpeccopa b 
onyxonM, paaBtiBLUMecn in vivo. f\aHH^M MeTOA 
npuBOAMT K cynpeccMM (noAaBneniiK)) pocTa 
onyxonevi m yBennMeHHio BpeweHu Bbj>KMBaHMfl. 8 
cMCTeMe, onbicaHHOvi aBTopaMM. AocraBKa areHTa 
B onyxoneBbie KJieTKH He ocHOBbiBaeTcn Ha 
np^MOH MKbeKquH b onyxoneayK) Maccy. 
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HanpoTMB, p53-peKOM6MHaHTHbiM afleHoanpyc 
BBOAnnn B nepHTywopajibHoe npocipaHCTBO m b 
onyxoHM o6Hapy)KMBanM 3KcnpeccMK> mPHK p53. 
3Kcnpecx:MpyeMbiM peKOM6iiHaHTaMii p53 6bm 
ct^yHKL^MOHaneH m b 3HamiTe;ibHOM CTeneHU 
nctaaBJiflji pocT onyxoHM a cpasHeHMVi c 
KOHTpojibHbiMH onyxojinMM, 06pa60TaHHblMli 
aAeHOBupycaMH. He 3Kcnpecciipyioi4iiMM p53. 
Oahsko noAaBJieHiie pocra onyxonet^ 
Ha6niOAaJiocb b o6ohx rpynnax - KaK 
o6pa6oTaHHbix p53-coAep>KaLJ4i4MM, raK h 
p53-HecoAep)KaLi|MMM SMpycaMvi, b oTJiMHkie ot 
KOHTponn (o6pa6oTKa tojibko 6y<pepoM). Ebino 
noKaaaHO. hto y ro/iboc MbiiueM MecTHa^i 
dKcnpeccMfl ct^aiaopa HeKposa onyxojieM (TNF), 
raMMa-MHTepct^epoHa, iiHTepnef)iaiHa-2 (IL-2), 
MHTepneMKMHOB 4 MHH 7 (IL-4, IL-7) mojkgt 
npMBOA^Tb K BpeMeHHOM cynpeccHM onyxonePi. 
aaencMMOM ot T-KJieTOK (Hoch et al. , 1992). 
3KCn03MLlMfl M0H014MTOB c afleHOBupycoM TaiOKe 
HBnfleTCfl cna6biM nHflyKTopowi nHjep^jepoHOB 
anbcjDa m 6eTa (cm. o630p Gooding and Wold, 
1990). TaKMM o6pa30M, He yflUBmenbHO, mto 
HeKOTopoe noflaBJieHMe onyxonew y ronbix 
MbiLueM Ha6/iK)Aanocb b cnyMae KOHTponbHoro 
aAenoBHpyca. noAo6Hoe BMpyc-o6ycnoBneHHoe 
noAaeneHne onyxoneM He Ha6nK)Aanocb b 
cnynae onyxoneBbix KneioK Saos-2, 
o6pa6oTaHHbix ex vivo KOHjponbHbiM BMpycoM. 
P53-cneL4M4)MMecKoe noAaBneHwe onyxo/iew in 
vivo CTaHOBMTCfl oco6eHHO OMesnAHO npn 

npOAOn>KMTeJlbHOM MOHmopMHre >KMBOTHblX 

(4)Mr. 1 0). Bpewfl Bbi>KMBaHM« p53-o6pa6oTaHHbix 
MbtLueM pe3KO B03pacTano, TaK 5 m3 n^Ti/i 
onbiTHbix JKMBOTHNX 6bmM >KMBbi cnycTfl 130 AHeii 
nocne BBeAeHHfi kjibtok b cpaBHeHkii/i c 0 ki3 
nyiTM, o6pa6oTaHHbix KOHjponbHbtw 

aAeHOBUpyCOM. V Bbt)Kk1BLIIktX >Kl1BOTHbiX pOCT 

onyxoneM npoAon>Kanc5i, hto, no-BMflWMOMy, 
o6yc/ioBneHO Tew <t)aKTOM, hto ne ace KJieTKM 
6bini^ nepsoHaHanbHo MH4>HL4iipoBaHbi 
p53-peKOM6MHaHTHbiM aAeHOBMpycoM. 3to 
o6cTo$iTenbCTBO motkot 6biTb npeoAoneHO 6ojiee 
BbicoKHMH AosaMM BMpyca kifiki 6onee nacTbiMi^ 
ero BBeAeniiRiviki. KpoMe Toro, BbiKJiKSHeHMe 
npoMOTopa (Palmer et al.,1991) mjim 
AonojiHMTejibHbie MyjaqiiM Moryr 

06yCJ10BnMBaTb yCTOMHUBOCTb AaHHblX KHSTOK K 

o6pa6oTKe p53-peKOM6MHaHTHbiMM 
^eHOBiipycaMM. HanpHMep. MyraMMM b HeAaBHO 
onucaHHOM reHe WAF1, KOTopbiCt uHAyi^MpyeTCfl 
p53 AMKoro TMoa ti aaieM noABB/ifieT nepexpA 
KneTKM B S-4)a3y KneTOHHoro qmcna (Et-Deiry 
et al., 1993; Hunter, 1993), Moryj npMBOAMTb 
K oCpasoBaHMio p53-ycTOf^HiiBbix onyxonefi. 
dKcnepMMGHT N ill 

B HacTOflu^eM npMMepe noicaaaHO 
npHMeHeniie "cynqiiAHbix" reHOB m 
TKaHecneL^MCtDkiHecKOM SKcnpeccMM TaKMx renoB b 
reHOTepaneBTMHecKiix noAXOAax, onncbiBaeMbix 

B A^HHOM M306peTeHMM. B KaHeCTBe MMUJeHM 

6biJia Bbi6paHa renaTOL^ermiojinpHan KapL^MHOMia, 
nocKOJibKy ona ABn^eTcn oahoi^ caMbix 

pacnpocTpaHeHHbix HeonxiasuM nenoeeKa m 
npuBOAMT K rvi6enM okojio 1250000 n\op,e\A bo 
BceM Mkipe e>KeroAHO. MacTOTa SToro BWAa paKa 
oco6eHHO BbicoKa b lOro-BocTOMHoii A3MH h 
A^pv\Ke, rAe oh accoi^iiiipoBaH c kiHclseKqiieCi 
renaTMTOM B m C m BOSAePicTBueM ac|^naTOKCMHa. 

EAUHCTSeHHblM MeTOAOM JieMeHMfl 

renaTOL^ennJonflpHOM Kapi^nHOMbi na ceroAnn 
flBn«eTCfl xnpyprnMecKviii, xot« Menee 20% 

60JlbHblX paCCMaTpHBaK>TC5) KaK KaHAHASTbl Ha 

onepai^MK) (Ravoet C. et at. , 1993). OAHaKO 
npeACTaBJieHHbte aAecb cnoco6bi GHM}KeHM» 
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npo/iMcfjepaTMBHoro noTenqnajia onyxonew 

npMMeHMMbl H K APyrMM HeonJia3MflM, OTJlMHHblM 

OT renaTOL^ennK>n»pHOM KapL^HHOMbi. 

riUHMM KneTOK 

Bee KJieTOMHbie jimhmm 3a MCKJiKyHeHvieM 
nHHMM HFL 6binM nonyneHbi H3 AMepuKancKoti 
KonneKi^MM KneiOMHbix Ky/ibTyp (ATCC), 12301 
Parldawn Drive, Rockville, Maryland. KoAOBbie 
HOMepa ATCC npneeAeHbi a CKo6Kax. KneroHHan 
jikiHMfl 3M6piiOHaiibHOM ReMeHki MejiOBeKa 293 
(CRL 1573) 6biJia McnonbSOBaHa Ann nonyMeHMfl 

M HapaLAMBdHHn peKOM6MHaHTHblX 

aAeHOBMpycoB. KneTKH Bbipau^MBann Ha cp^e 
DME c Ao6aBneHiieM 10% Tennsbef^ cbiBopoTKM 
(Hyclone). KneTOMHwe nMHUn 

renaTOL^ennion^ipHovi Kapi^kinoMbi Hep 3B (HB 
8064), Hep G2 (HB 8065) v\ HFL nQAAep>KiiBanti 
Ha cpeAe DME/F12 c Ao6aBneHMeM 10% 

3M6pV10HaJlbHOV^ TeXIflMbeM CblBOpOTKM TaK >Ke, 

KaK M nkiHMki paKa MonoMHbix >Kene3 MDA-MB468 
(HTB 132) n BT-549 (HTB 122). neneHOHHbie 
K/ieTKM jiHHMM Chang (CCL 13) Bbipau^HBa/in na 
cpefle MEM c Ao6aBneHMeM 10% 
3M6pMOHanbHOM TenfiHbeM cwbopotkm. 
KneTOMHafl nnHMfl HLF 6b!na nonyneHa ot A-poB 
T.Morsaki m H.Kitsuki (weAHUUHCKUM cJaaKynbTeT 
yHMBepcMTeTB Knyiuy, 5^noHMfl). 

KoHCTpynpoBaHMe peKOM6MHaHTHoro enpyca 
ABa aAeHOBkipycHbfx eeKTopa 3Kcnpecciiii, 
o6o3HaHeHHbie SAecb KaK ACNTK n AANTK, 
jinLueHHbie cfjyHKqHM 6enKa IX (npuseAenbi na 
cjDnr. 11), cnoco6Hbi o6eGneHMBaTb aKcnpeccnK) 
"cyMquAHoro" rena TMMHAMHKMHa3bi (TK) b 
onyxoneBbix K/ieTKax. TpeTufi aAenoBupycHbiM 
BeKTop SKcnpeccMM, o6o3HaMeHHbiM AANCAT, 
6bin CKOHCTpybipoBaH pj\^ Aa^bHeMiueH 
AeMOHCTpaqnM ocyii|ecTBMMOCTM 
cnei4Mc}3HMecKOM qeneHanpaBneHHOM sKcnpeccnn 
reHOB B oco6bix Tunax KxieTOK npn noMoii^M 
aAeHOBHpycHbix aeKTopoB. AaHHbie 

aAenoBMpycHbie KOHCTpyKi^Mn "co6iipaiiM", KaK 
3TO noKasano na c|)kir. 11 m 12, h ohvi nanfuoTC^i 
npoM3BOAHbiMk4 Tex KOHCTpyKqMf^, KOTopbie 6binH 
panee onucaHbi a^a SKcnpeccuM 
reHOB-cynpeccopoB onyxojieCi. 

Ann aKcnpeccHM nepeneceHHoro rena 6biJia 
Mcnojib30BaHa aKcnpeccMOHHan Kacx^eia, b 
KOTopo^ Ann TpancKpMnqMM rena TK mjim rena 
xnopaM4)eHkiKonaL4eTMnTpaHCCt)epa3bi (CAT) 
npMMeHnjiHCb paHHMi^ npoMOTop/aHxaHcep 
qnTOMeranoBMpyca MenoBexa (Boshart, M. et 
al., 1985) M/iM 3HxaHcep/npoMOTop 
anb4>a-4>eTonpoTeMHa HenoeeKa (Watanabe, K. 
et al., 1987; Nakabayashi, H. et al., 1989). 
ripoMOTop CMV cnooo6eH HanpaBnnTb 
ycTOi^MHByio SKcnpeccMio tbhob b KneTKax 
padJiMMHbix TiinoB, a KOHCTpyicTbi c 
npoMOTopoM/3HxaHcepoM AOn 
3KcnpeccvipyioTcn cnei^Mct^iiHecKii b KneTKax 
renaToi^ennionnpHOM KapLiMHOMbi (HCC), b 
KOTopbDC dKcnpeccMn AOD Ha6niOAaeTcn y 
70-80% 6onbHbix c AannbiM tmhom onyxonefi. B 
KOHCTpyKTe c npoMOTopoM/aHxahcepoM CMV Ann 
yckineHMn TpaHcnni^Mn TpaHCKpi/inTa TK 
Mcnonh>30BaHa TpexHneHHan nuAepnan 
nocneAOBaTenbHocTb aAenoBMpyca Tuna 2 
(Berkner, K.L and Sharp, 1985). B Aononnenne 
K AeneuuM El y o6omx aAenoBvipycHbix seKTOpOB 
AeneTupoBano no 1.9 k6 flHK b o6nacTn E3. 
flHK, AeneTupoaaHHan b E3 o6nacTM, ne 
nBnneTcn Heo6xoAviMOM Ann penniiKai^viM Bnpyca 
M noAo6Han Aenei^Mn yBennMuiBaeT na 
aKBMBaneHTHyto Benvmi^ny (1.9 k6) eMKOCTb 
peKOM6viHaHTHoro SMpyca b OTHOiueHkiM 
MyjKepoAHOM flHK (Graham and Prevec, 1991). 
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flnn AeMOHCTpaL4MM cnemi4>MMHOCTM 
npoMOTopa/sHxaHcepa AO PI 6bin 

CKOHCTpynpoBaH Bnpyc AANCAT, b KOTopoM 
MapKepHbiii reH 

xjiopaMc()eHMKonaL(eTiinTpaHc4)epa3bi (CAT) 
nocTasneH nofl KOHTponb npoMOTopa/3HxaHcepa 
A<Dn. B BMpycHOM KOHCTpyirre ACNTK 
TpexM/ieHHafi mnepna^^ nocnoaoBaTenbHocTb 
Ad2 noMeiqeHa Me>KAy tghom TK m 
npoMOTopoM/dHxaHcepoM CMV. rioKaaaHO, hto 
laKoih TpexMJieHHbiM xinAep ycn/iMBaeT 

TpaHCJini^MK) COGAI^HeHHblX C HMM rBHOB. SaMGHbl 

B o6nacTH E1 HapyiuaiOT cnoco6HOCTb 
peK0M6MHaHTHbix BHpycoB K penHMKaqMii, 
orpaHHHMBan ux pa3MHO>KeHiie To/ibKo K/ieTicaMvi 
293, KOTopbte npeAocTaBXiniOT npoAyKTbi rena E1 
AdS no "TpaHC" Twny (Graham et al., 1977). 

AAeHOBvipycHbiM BeKTop ACNTK: n/iasMMAa 
pMLBKTK B E.coli HB 101 (m3 ATCC. # 39369) 
6bina McnojibSOBaHa KaK mctomhmk reHa 
TMMiiAMHKMHasbi (TK) BMpyca npocToro repneca 
(HSV-1). TeH TK 6bin BbipeaaH M3 nnasMMAbf b 
BMAe 4)parMeHTa 1.7 k6 nph pecTpMKqkiki 
c}>epMeHTaMi^ Bgl 11 v\ Pvu II, a saieM 
cy6KnoHMpoBaH no cawjaM BamHI m EcoRV b 
nnasMMAy pSP72 (Promega) c McnonbsoBaHneM 
craHAapTHbix MeroAOB KJiOHnpoeaHUfl (Sambrook 
et a!., 1989). BciasKy TK-rena aaTevi 
Bbtpesann ms A^HHoro Beicropa b bmab 1.7 k6 
cJ^parwieHTa pecTpUKTaaawn Xba 1 m Bgl II m 
icnoHkipOBanM s nnasMMAy pACN (Wills et al., 
1994). flBaAUaTb (20) MUKporpaMMOB AaHHOM 
nnasMMAbi, o6o3HaMeHHOM pACNTK, 

/iMHeapM30Bani4 npki noMOLi^M pecTpuKraabi 

ECORI M KOTpaHCXlDML^MpOBanM B KneTKM 293 

(ATCC CRL 1573) c 5 mkt nepesapeHHOM Cla I 
n/ia3MMAbi ACBGL (Wills et al.. 1994 supra) m 
Mcnonb30BaHMeM Ha6opa a^^ 

Kanbi4MM-c()occt)aTHOM TpaHccJ^eKquM (Stratagene, 
San Diego, California). Maonnpoeann BMpycHbie 

CnnLUKM M liAeHTMCt^MqMpOBanM peKOM6MHaHTbl 

ACNTK npM noMoinvi pecTpuKquoHHoro aHannsa 
BbiAeneHHOM RHK. HpM 3tom Mcnonb30BanM 
pecTpnKTa3bi Xhbl m BsiWI. llonoKMTenbHbie 
peKOM6MHaHTbi 3aTeM oHnu^anM mctoaom 
KOHeHHbix pasBeAeHMM, HapaujiiiBajiti m 
TMTpoBa/iM cTaHAapTHbiMM MeTOAaMM (Graham 
and Prevec, 1991). 

AAeHOBMpycHbif^ Beiaop AANTK: npoMOTop 
reHa anb<t)a-<^TonpoTeiiHa (AFP-P) m anxaHcep 
Toro Tue reHa (AFP-E) 6biJiM K/ioHkipoBaHbi m3 
reHOMHofi RHK Me/ioBSKa (Clonetech) nyieM 
nL4P-aMnnM(t>MKaL4MM c McnonbdOBaHkieM 
npaMMBpOB c caMTaMM pecTpiiKqim Ha KOHqax. 
Hpaf^Mepbi, McnonbsoBaHHbie a^^ BbvxeneHm 
(|>parMeHTa AFP-P (210 nap ocHOBaHMf)), 
coAep>KanM caMT pecTpMKL4MM Nhel a 5'-npat^Mepe 
M jiHHKep Xbal, Xhol, Kpnl b 3*-npaf^Mepe. 
riocjieAOBaTejibHocTb 5'- npafiMepa 6bina 
cneAyK)iMeR: 5'-CGC GCT AGC TCT GCC CCA 
AAG AGC T-3'. riocneAOBaTenbHOCTb 
3'-npaRMepa 6bma cne^ytou\eih: 5'-CGC GGT 
ACC CTC GAG TCT AGA TAT TGC CAG TGG 
TGG AAG-3'. flpai^Mepbi, HcnonbsOBaHHbie A/in 
BbiAeneHMfl 4>parMeHTa AFE (1763 nap 
OCHOBaHMM), MMe/iii caPtT peCTpMKl^Hli Not! B 

5*-npaMMepe m ca^T pecTpMKqMii Xbal b 
3*-npaMMepe. lloc/ieAOBaTenbHOCTb 5*-npaviMepa 
6bina c/ieAytOLuefi: 5*-CGT GCG GCC GCT GGA 
GGA CTT TGA GGA TGT CTG TC-3'. 
riocneAOBaTenbHOCTb S'-npawwepa 6bina 
cnepiy\0[i\evi: 5'-CGC TCT AGA GAG ACC AGT 
TAG GAA GTT TTC GCA-3'. flnfl 
ni4P-aMnnMct)MKai4MM flHK AenaTypMpoBann 7 
MMHyT npw 97°C, 3aTeM cneAOBann 5 qwiaiOB 
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aMnnM4)MKauviM npw 97°C 1 MunyTa, 53°C 1 
MMHyja, 72°C 2 MunyTbi m, HaKOHeM, 
Hapau^MBaHiie npH 72^C 10 MMHyi. 
AMrmM4)HL4MpoBaHHbi{) (}>parMeHT AFE 
pecTpuqiipoBanM ctsepMenTaMM NotI m Xbal h 
BCTpaMBaxiM no caMjaM Not! m Xbal b 
nnasMMAHbrR bbkiop pA/ITR/B, coAep)KaLi4Hn 
nocneAOBarenbHOCTM aAeHOBHpyca iiina 5 
(1-350 M 3330-5790), pasAeneHHbie 
nonvinMHKepoM, coAep>KaLMMM ca^Tbi pecTpki 10411 vi 
NotI, Xhol. Xbal, Hindlll, Kpnl, BamHI, 
Ncol, Smal m Bgl II. AMnn^ct^MMMpOBaHHbifi 
c^jparMeHT AFP-E nepeBapMaanM cflepMeHTaMM 
Nhel M Kpnl n BCTpansanM b coAep>KaiAHM AFP-E 
KOHCTpyKT, onucaHHbiM Bbiuje no ca^TaM 
pecTpmo^MH yKasaHHbix cJjepMeHTOB. 3tot HOBbiii 
KOHCTpyKT saTeM pecTpML^npoBann ct)epMeHTaMVi 
Xbal M NgoMI Ann yAaneHktn aAenoBMpycHbix 
nocneAOsaTenbHOCTew 3330-5780, KOTOpbie 
saMeHflnn pecTpMKMnoHHbiM cJjparMeHTOM 
Xbal-NgoMI nna3MHAbi pACN, coAep>Kau4iiM 
HyKneoTMAbi 4021-10457 aAenoBMpyca Tuna 2, c 
nonyneHMeM nna3MviAbi pANN, coAep)KaLL4eM KaK 
npOMOTop, TaK M oHxaHcep 

anbct)a-<}3eTonpoTeMHa. AaHHbiM KOHCTpyKT saTeM 
pecTpnL4MpoBanM ct)epMeHTaMH EcoRI m Xbal a^a 
BbiAeneHMfl cjDparMeHTa pa3MepoM 2.3 k6, 
coAep)KaLi4ero o6paLi4eHHbifi KOHqesoM noBTop 
BVtpyca Ad5, AFP-E m AFP-P, KOTopbiM 3aTeM 
numpoBanM c EcoRl-Xbal 8.5 - k6 4)parMeHTOM 
onMcaHHof^ Bbiuje nnasMHAbi pACNTK c 
nonyneHMeM nnadMMAbi pAANTK, b KOTopof) ren 
TK B aAGHOBHpycHOM OKpy)KeHi4M nocTaaneH noA 
KOHTponb npoMOTopa M 3HxaHcepa rena anbc|>a- 
4>eTonpoTeMHa. AaHHyio nna3MMAy 3aTeM 
niiHeapM30BanM np^ noM0U4M EcoRI m 
KOTpaHc4>MMVipoBanki BMecTe c 6onbLUMM 
ct^parMeHTOM Clal pecTpML^npoBaHHoR nnasMiiAbi 
ALBGL, KBK onMcaHo Bbiiue, 11 peKOM6»iHaHTbi, 
o6o3HaMeHHbie AANTK, BbiAennnM h OHMLAanii. 
KBK onkicaHO BblLUe. 

AAehOBMpycHbiM aeKTop AANCAT: ren 
xnopaMct)eHMKonaL4eTiinTpaHCCt)epa3bi (CAT) 
6bin BbiAeneH m3 Basic Vector pCAT (Promega 
Corporation) npn pecTpkiKL4kiM nocneAnero 
ct)epMeHTaMM Xbal h BamHI. nonyneHnbibi 1.64 - 
k6 cfsparMeHT niinipoBanii c pecTpuqiipoBaHHOi^ 
Xbal vi BamHI nnasMHAOM pAAN (onMcaHa 
panee) c nonyneHneM nnasMHAbi pAANCAT. 
flaHHyio nnasM^AY saTeM nMHeapki30BanM npM 
noMOLL^M EcoRI 11 KOTpaHCct:}ML4MpoBanM c 
6onbLUMM (t)parMeHTOM pecTpML^MpoBaHHoi^ Clal 
rA/C/76eTa-gal c nonyneHUM AANCAT. 

SKcnpeccMq penopTepHoro reHa: aKcnpeccMn 
6eTa-ranaKT03HAa3bi 

KneTKM saceaann no 1-10^ KneTOK na nyHKy 
B 24-nyHOMHbje KynbTypanbHbie nnaHiiieTbi 
(Costar) M ocTaennnn na HOMb aha 
npuKpenneHHfl (37 °C, 7% CO2). Sapa^Kenne 
BiipycoM ACBGL npOBOA^nvi b TeneHkie homm npM 

MHO)KeCTBeHHOGTH MH(|)eKL4MM, paBHOM 30. 

CnycTA 24 naca KneTKu 4>iiKCiipoBanM 3.7%-HbiM 
ct>opManbAeniAOM, OTMbiBanii PBS h 
oKpaujMBanM peareHiOM X-gal (1 Mr/Mn, USB). 
Pe3ynbTaTbi Bbipa>KanH b npHHflTbix cMMBonax 
(+, ++, +++), onpeAenflfl npoujeHT OKpameHHbix 

KneTOK npM Ka^KAOf) MHO>KeCTBeHHOCTM 

MHct)eKi4MM. [■i-=1-33%, ++=33-67%. n +++>67%). 

3KcnpeccMn penopTepnoro rena: aKcnpeccnn 
CAT 

KneTKM HepG2, Hep B3, HLF, Chang m 
MDA-MB468 sacesann no 210® na 10-cm 
MaiuKU (no Tpn naiuKM Ka>KAOM KynbTypbi) m 
MHKy6MpoBanM HOHb npn 37°C, 7% CO2. 3aTeM 
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KneTKM Ha ks^kaom naiuKe 3apa>KanM 
AANCAT c MHo>KecTBeHHOCTbK) MHcJaeKmiM 30 
HfiM 100, MfiM >Ke cx:TaB/ifljiui He3apa>KeHHbiMM m 
MHKy6MpoBajiii B TeneHMe 3 AHeM. 3aTeM KneTKH 

CHliMariM TpMnCMHOM, OTMblBa/IM PBS H 

cycneHAvipoBajiii b 100 mkji 0.25 M TpMC-HCI pH 
7.8. 06pa3L4bi TpujKAbi 3aMopa}KiiBa/iii v^ 
orraHBaiiM, cynepHaTaHT nepeHOCMnM e HOBbie 
npo6MpKM M MHKy6MpoBanM npn 60°C 10 MMHyi. 
SaTGM o6pa3L4bi qeHTpkicl^yrMpoBajiM npn 4°C 5 
MMHyT M B cynepHajaHTax onpeflenjinM 
KOHL^eHTpaqnK) 6ejiKa no Bp3flctx5pAy (Bio-Rad 
Protein Assay Kit). KoHqeHipaqnK) 6enKa b 
npo6ax BbipaBHMBariM, aoboa^ KOHeHHbiM o6-beM 
AO 75 MKH c McnojibaoBaHneM 0.25 M Tpnc, 25 
MKH 4 mM auexun-KoA m 1 
MKH ^^C-xnopaMct^eHMKona. npo6bi 

MHKy6MpoBajiM HOHb npM 37°C. SaTBM K Ka^KAO^ 
npo6e Ao6aBnnnvi 500 mkh aTM/iaueTara, 
nepeMeujMBa/iM Ha BcrpnxMBaTene m 
ueHTpiict)yri4poBajiM 5 MMHyr npM KOMHaTHoR 
TeMneparype. BepxHioio 4>a3y nepeHOcnnvi b 
HOBbie npo6tipiai vi Mcnapn/iH sTMnai^eTaT 
qeHTpiic|)yriipoBaHi/ieM b BaicyyMe. DpOAyKTbi 
peaKMMM pacTBopnnii b 25 mkh aTunai^eTaTa m 
HaHocHJiM Ha nnacTMHy Ann TOHKocnoC^Hof) 
xpoMaTorpact)MM (TLC). nnacTHHy noivieu^ajiM b 
ypaBHOBeiueHHyK) (95% xnopo4)opMa, 5% 
MexaHO/ia) KaMepy ansi TLC. PacTBopnTenio 

AasanH B03M0)KH0CTb MMrpHpOBaTb B BepXHlOK) 

sacTb KaMepbi, sareM nnacTkiHy BbicyiuktBa/iM h 
GKcnoHnpoBann c peHTreHOBCKOM nneHKoCi. 

nponM4>eDaL4Mfl KnejoK: 
BKnioMeHne ^H-THMWAHHa 

KneTKM sacesanM no 5-10^ KneroK/flMeMKa b 
flHewKM 96-/iyHOHHbix nnaHLueTOB (Costar) m 
MHKy6MpoBanM b TeMeHMe hohm (37°C, 7% 
CO 2). CepuMHo pasBGAeHHbie Bnpycbi ACN, 
ACNTK M/iM AATK B cpeAe DMEM c 15% 
TenflMbefi 3M6pMOHanbHOM cbiBopoTKH m 1% 
rnyTaMkiHa McnonbdOBaJiM Ann sapaxceHiin 

KnerOK C MHO>KeCTBeHHOCTblO liH4>eKL^MM, paBHOf) 

30. MHKy6aL(iifl c Bi/ipycoM npoAon>Ka/iacb b 
TeMOHVie HOHM, nocne nero k icneTKaM Ao6aBJiflnM 
raHLinKnoBMp b norapMc|3MMHecKMx pasBSAeHMnx 
OT 0.001 AO 100 mkM (MHKpoMonb). 3a 12-18 
MacoB AO c6opa kjibtok b Ka^KAYK) 5iHef)icy 
Ao6aB/i8nM 1 mkKm ^H-THMMAMHa (Amersham). 
CnycTn 72 Maca nocne sapa^Kenvifl KJieTKM 
oca)KAajiii Ha creicnoBonoKOHHbie (p\Anbjpb\ ki 
onpeAe/innn KonimecTBO 

BKnK>HeHHOrO "'H-THMHAHHa MeTOAOM 

>KMAKOCTHoCi ci4MHTMnnflL4HM (TopCouHt, Packard). 
PesynbTaibi npeACTaB/ienbi KaK npoLtenr ot 
KOHTpo/ibHofi npojivi4>epai4MM 6e3 o6pa6oTKM v\ 
npuBeAeHbi b bmab actxtjexruBHOM aosw (ED50 
+/- ctaHAapTHoe OTK/iOHenne) ^n9\ 50%-Horo 
GHki>KeHkin nponii43epaL(viM naA KOHTponeM co 
cpeAOM. 3HaHeHi/ifl ED50 oi4eHMBaiiM no 
coBnaAeHMK) c jiorMHectoiM ypaBHBHMeM 

*'A03a-0TBeT". 

l4MTOKCMMHOCTb: BbicBo6o>KAeHne 
JiaKTaTAervtAporeHasbi (LDH) 

KneTKM (HFL, renaTOL4ennionflpHafl 
KapMMHOMa MenoBeKa, HCC) nocne 3apa)KeHH5i 
ACN HHM ACTK o6pa6aTbiBanM raHi4iiKnoBiipOM, 
KaK 3TO oniicano b pasAene *'npojiM4)epaqiin 
KneTOK". CnycTsi 72 Maca nocne Ao6aBneHiifl 
raHL^MicnoBMpa Knenoi L4eHTpM(|3ympoBani4 v\ 
YAannnM cynepnaTaHT. YpoBHH 
naKTaTAeniAporeHa3bi onpeAennnM 
KonopHMeipHMecKM (Promega, Cytotox 96TM). 
CpeAHee BbicBo6o}KAeHi4e LDH (-»-/• cpeAHee 
OTKnoHeHne) craBMnH b saBMCMMocTb ot 
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MHO)KeCTBeHHOCTM MHCjjeKl^MM. 

Tepannfl in vivo 

KneTKM renaToqennionnpHOM Kapi^kiHOMbi 
MenoBeKa (Hep 3B) BBOAMnn noAKOKHO a^crtm 
caMKBM aTMMimecKiix MbiujeM nu/nu (Simonsen 
Laboratories. Gilroy, CA). Ka>KAoe >KiiBOTKoe 
nonynano b neBbif) 6ok oKono 1-10^ KnexoK. 
OnyxonnM Aa^anM c4x>pMMpoBaTbcn b TeneHMe 
27 AHeM, a saTeM Mbiuief^ paHAOMHSnpoBanvi no 
pasMepy onyxonn. MbimaM BBOAnnM nepes A^Hb 
MHTpaTyMopanbHo nnn nepMTyMopanbHO BMpyc 
ACNTH Mnn KOHTponbhbiM Bnpyc ACN 
(1 -10^ MHC^KqvioHHbrx eAMHkii4 b 100 MKn). 
Bcero Ka>KAafl Mbiiub nonyHMna Tpn nj-rbeKi^nn. 
CnycTfl 24 Maca nocne nepBOM MKbeKi^MM 
aAeHOBMpyca MbiujaM MHTpanepMTOHea/ibHO 
BBOAMnM raHqMKnoBMp (Cytovene, 100 Mr/Kr). 
3tm MHMK14MM npoBOAMnvi e>KeAHeBHO b TeseHkie 
10 AHef^. flBa>KAbi b neAenio npoBepflnii pasMep 
onyxoneM m o6lamm bbc >KiiBOTHoro. 3aMepbi 
onyxonef^ npoBOA^nH b ipex MSMepeHMnx npM 
noMoii|M rpaAyMpOBaHHbix urraHreHLtiipKyneM m 
Q&hefA onyxoneM onpeAensinM no c|x)pMyne: 
4/3 7c 3, TAe r - oahb BTopa« cpeAHero pasMepa 
onyxonn. 

Pe3ynbTaTbi 

PeKOM6MHaHTHbie aAeHOBMpycbi 6binM 
vicnonb30BaHbi Ann 3apa>KeHMfl Tpex KneTOMHbix 
nnHMM renaToqenntonnpHOM Kapi^nHOMbi (HLF, 
Hep3B M Hep-G2). B KaMecTBe KOHTponeii 6binM 
Mcnonb30BaHbi nMHkin KneTOK neneHki MenoBeKa 
(Chang) m Ase nMHMVi paKa MonoMHOM )Kene3bi 
(MDAMB468 m BT549). flnn AeMOHCTpaunn 
cnei4iic}5MMHocTM npoMOTopa/sHxaHcepa AOfi 
6bin CKOHCTpyMposaH BMpyc AANCAT. flaHHbiM 
BMpyc 6btn Mcnonb30BaH A^n 3apa>KeHMn KneTOK, 
KOTopbte 3KcnpeccMpyioT (Hep 3B, Hep-G2) MnM 
He SKcnpeccMpyjOT (HLE, Chang, MDAMB468) 
MapKep renaTOL(ennK>nnpHbix onyxoneM 
anbct>a-4)eTonpoTeMH (AcDFl). KaK noKasano Ha 
cJjMr. 13, AANCAT nanpasnneT aKcnpeccMro 
MapKepHoro reHa CAT TonbKO b Tex HCC 
KneTKax, KOTopbie cnoco6Hbi k aKcnpeccMM AcDPI 
(cjDMr. 13). 34xtJeKTMBHOCTb ACNTH m AANTK 
AHfi neMeHM5i HCC nposepfinM c 

MCnonb30BaHMeM BKniOMeHMfl 3H-TMMMAMHa c 

qenbK) onpeAeneHMfi acM^^Kra aKcnpeccMM 

HSV-TK B COMBTaHMM c o6pa6oTKO^ 
ranqMKnoBMpoM na nponii4)epaqMK) KneTOK. 
KneTKM yKa3aHHbix nMHMR MHct)MLAMpoBanM 
ACNTK MnM AANTK MnM >Ke KOHTponbHbiM 
BMpycoM ACN (Wills et al.,1994 supra), 
KOTopbii^ He HanpaBn^in aKcnpeccMM HSV-TK, a 
aaTeM o6pa6aTbiBanM BoapacTaraiAMMM AosaMM 
ranqMKnoBMpa. 3(|xt>eKTMBH0CTb ashhom 
o6pa6oTKM fiBn^^nacb (}}yHKi4Mej^ KonqeHTpai^MM 
ranqMKnoBMpa. OnpeAennnM TaKyio 
KOHMBHTpai^MK) raHL(MKnoBMpa, KOTopan 
TpeGoBanacb Ann 50%-Horo noAasneHMfl 

BKnKWeHMfl ^H-TMMMAMHa (ED50). flnfl Ka>KAOM 

KneTOMHOM nMHMM onpeAensnM TaK>Ke 
OTHocMienbHoe HMcno KneTOK, b KOTopbix 
SKcnpeccMpoBanMCb nepeHecenHbie 
aAenoBMpycoM renbi, no OTHOLueHMJO k KneTKaM, 
B KOTopbix sKcnpeccMpoBancfl wapKepHbiiS ren 
6aTa-ranaKT03MAa3bi, nepeneceHHbiM 
KOHTponbHbiM BMpycoM. /llaHHbie, 

npeACTaBneHHbie na cJjMr. 14 m b TadnMi^e 2, 
noKasbiBaioT, mto KOM6MHMpoBaHHafl o6pa6oTKa 
BMpycoM ACNTK m raHqMKnoBMpoM cnocoGna 
MHrM6MpoBaTb nponM4)epai4MK) KneiOK Bcex 
npoBepeHHbix nMHMM (KOHTponeM B AaHHOM 
cnyMae cny>KMna o6pa6oTKa KOHTponbHbiM 

BAeHOBMpyCOM ACN B COMBTaHMM c 
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raHL^MKHOBMpoM). Hao6opoT, BnpycHbiM seKTop 
AANTK 6bin acjxjjeKTHBeH a rex 
renaToqenmonnpHbix jiuhmax, KOTOpbie 
aKcnpeccupoBann AOfl. KpoMe Toro, 
KOM6MHaL4ii$i AANTK/raHL^MKnoBMp 6biJia 6ojiee 
34>ct>eKTiiBHa npM sacese icneTOK c Bbicx>KOM 

nJlOTHOCTbK). 

"fonbie" MblLUM C OnyXOn51MH, Bbl3BaHHblMM 

BBeABHiieM KJieTOK Hep3B (rpynna na nnTM 
xcMBOTHbDc), nojiyHaxiii MHTpaTyMopanbHo mjim 
nepMTyMopa/ibHo aKBkiBaxieHTHbie AOSbi ACNTK 
vinv\ KOHTpo/ibHoro BMpyca ACN. Cnycrn 24 Maca 
nocne nepsoro BBeAOHHA peKOM6biHaHTHoro 
aAeHOBHpyca HaMMHa/iocb edKBAHeBHoe 
BseAeHMe raHi^mcnoeupa Ka)Knof^ MbnuM. lXBamp,h\ 
B HeAB/iK) onpefxenf\nvi c noMoiqbio 
uiTaHreHL^MpKyjip pasMepbi onyxo/iM y Ka^KAoro 
)KiiBOTHoro M cpeAHkie pasMepbi onyxo/reM 
npeACTaeneHbi Ha cf5nr. 16. Ha 58-m A^Hb 
cpeAHMM pasMep onyxoneM 6bin HM>Ke y 
o6pa6oTaHHbix ACNTK MbimeM, OAHaKO pasHni^a 
He 6bina CTaTucTHHecKM anaMmvioM (p<0.09, 
t-test). npMseAeHHbie Aannbie CBHAeTenbCTsyjoT 
o cnei4Mct>MHecKOM acjDcj^eKTe ACNTK na poci 
onyxoneM in vivo. 3HamiMbix pasriMMkiPi b 
cpeAHeM eece xena Me>KAy rpynnaMU >KMBOTHbix 
o6Hapy>KeHO He 6bino. 

HecMOjpfl na to, hto vi3o6peTeHMe nanoKeno 

B OTHOLUeHklM npklBeABHHblX BOnJlOLL^eHMM, 
He06X0AHM0 nOHHIViaTb, HTO B03M0>KHbie 

pasnimHbte MOA^^^MKaqMM ne npoTMBOpe^aT 
MAee M3o6peTeHMfl. CooTBeTCTBehHO, o6-beM 
npnTflsaHMM AaHHoro M3o6peTeHHfl orpaHUHeH 
Hi^)KenpMBeAeHHO(i 4x3pMyno^. 
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OopMyna M3o6peTeHMyi: 

1 . OapMai^eBTMMecKafl KOMnosnqufl, 
coAep>KaL4an peKOM6iiHaTHbiki aAeHoskipycHbiM 
BeKTOp SKcnpeccMki, KOTOpbiM coAep>KiiT (a) 
BCTaBKy SKSoreHHo^ RHK, cof\apyKaii\ei^ ren. 
KOAt^pyiOLMviM Hy}KepoAHbiM 6enoK \a (6) 
aAeHOBkipycHyio AHK, nMeiou^yio ^<ene^\i^to, 
HaMMHaK)Li^yKx:n b nono^KeHiiM ot 357 ao 360 m 
saKaHMHBaiou^yKx^fl b nonoxceHHM ot 4020 ao 
4050. 

2. OapMaueBTkiHecKan KOMnosMUMfl no n.1, 
OTJiMMaiou^aflCfl reM, mto OHa cofxepmnj fxeneuyiK) 
Hecyu^ecTBeHHOM nocneAOBaTe/ibHOCTM AHK b 
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paHHeM o6nacTM 3 h/mjim paHHevi o6nacTii 4 
aAeHOBupycHO^ nocneAOBarenbHOCTM. 

3. <t)apMaL^eBTkmecKa$) KOMno3iii4kin no n.1, 
oinMHajoiAaHCfl leM, mto peKOM6MHaTHbiCi 
aAeHOBvipycHbM seiaop SKcnpeccMM coAep)KMT 
flejieuMio paHHOM o6nacTM 3 m/mjim 4. 

4. OapMaqeBTimecKan KOMnosMi^iiSi no n.3, 

OTHMMaiOLAa51Cn TBM, mto peKOM6MHaTHblM 

^AeHOBMpycHbif^ BeKTop SKcnpeccMM coAep>KiiT 
Hy}KepoAHyio Moneicyny AHK, KOAHpyiou^yio 
CMrHa/i nojiMaAeHMniipoBaHMfl. 

5. <t>apMaL4eBTiiHecKan KOMnoatiL^ii;! no nn.1 - 
4. oT/WMaiou^ancfl tom, mto aAeHOBupyc 
oTHocMTCfi K rpynRB C H Bbi6paH H3 cepoTVinoB 
1.2, 5iinM 6. 

6. OapMaqeBTMHecKan KOMnosnqiin no n.1. 
OT/iMMaiou^ncn TeM. mto reH. KOAMpyiou^MM 
My>KepoAHbiP) 6enoK. npeACTaBmeT oo6oh 
MoneKyny AHK pasMepoM ao 2.6 KiiJio6a3. 

7. <t>apMaL^eBTMMecKafi KOMnosML^Mn no n.1. 
OTniiHaK3Li^ancn TeM, mto reH, KOAMpyiou^Mi) 
My>KepoAHbiM 6enoK, npeACTaenneT co6ofi 
MoneKyny AHK paawepOM ao 4,5 iaiJio6a3. 

8. OapMaqeBTiiMecKa^i YOMnozv\\\\A9\ no n.1. 
oTnuMajoLi^ancn tbm, mto reH KOAnpyeT 
My>KepoAHbiM c}5yHKi4MOHanbHbiM 6enoK nnn ero 
OnonornMecKM aKTHBHbiM cpparMeHT. 

9. <DapMai4eBTMMecKa« KOMnoani^MJi no n.8, 
OTnuMaKJu^ancq TeM, mto reH KOAnpyeT 
My>KepoAHbiM ct)yHKi4MOHanbHbiM 6enoK cynpecckiH 
onyxoneM hjih ero 6MonorviMec}ai aKTMBHbi^ 
cjDparMeHT. 

10. OapMaL^eBTMMecKan KOMnosMi^vin no n.1, 
OTnuMarau^aflCfl tcm, mto reH KOAi^pyeT 
cytiL^MAHbiii 6enoK Mnii ero c()yHKqMOHajibHbiM 
SKBMBaneHT. 

11. Cnoco6 reHHOM TepanMM, 
xapaKTepH3yK>u4MMc» BBeAeHneM 
MneKoniiTaK)Li(eMy 0apMaL4eBTMMecKOM 
KOMnoski 14^1/1, coAep^KaiL^eM peKOM6MHaTHbiM 
aAeHOBkipycHbiH setaop aKcnpeccMn, KOTopbiM 
coAep>KMT (a) BCTasKy sKsoreHHOM AHK, 
coAep^Kau^eM reH, KOAiipyK)U4Mfi My)KepoAHbiM 
6enoK ki (6) aAQHOBMpycHyio AHK, MMeiou^yio 
AeneqkiK), HaMUHaioLAyKx^n b nono)KeHi4M ot 357 
AO 360 M 3aKaHMMBaioLi^yKx:n b nojio>KeHiiii ot 
4020 AO 4050, m oa^h vinki 6onee 
cj^apMai^esTViMecKii npMeMneMbiM HOCMTe/ib. 

12. Cnoco6 TpaHc4>opMaMiiM 
rvinepnpojiM4)epaTMBHbix icneTOK 
M/ieKonMTaiou4MX, xapaiaepii3yiou4iiHC$i TeM. mto 
KneTKM KOHTaKTMpyiOT c (^pMaqeBTHMecKOH 
KOMnodnqiief), CQAep>KaiJ4en pexoMdiiHaTHbi^ 
aAehOBupycHbiM Beiaop aKcnpeccHM, KOTopbiM 
coAepxoiT (a) BCTaeicy aicsoreHHoj) AHK. 
CQAep)KaiAej) ren, KQAHpyiou^iif) My>KepoAHbiH 
6enoK M (6) siAenoBvipycHyio AHK. MMeiou^K) 
AeneL^MK), HaMUHaioiAyKXisi b nono)KeHiiii ot 357 
AO 360 Vi saKaHMMBafOLAyiocn b noiio^KehMM ot 
4020 AO 4050, m oamh kinn 6onee 
4)apMaL4eBTtiMecKH npneMJieMbiM HOCMTenb. 

13. Cnoco6 TepanMM paKa, 
xapaKTepi43yK>u;iiMC$i BseAeHkieM 
ct^apMai^eBTMMecKOM komrosmmmm. coAep}KaLi;eM 
peKOM6MHaTHbiM aAeHOBMpycHbri^ eeiaop 

SKCnpeCCUli, KOTOpblM COAepJKMT (a) BCTaBKy 

3K3oreHHOM AHK, coAepjKau^ePi reH, KOAnpyioinnM 
My>KepoAHbiM 6enoK m (6) aAeHOBupycHyto AHK, 
MMeK)U4yK> AenequK), HaMUHawu^yKx^fl b 
nono)KeHkiM ot 357 ao 360 n saicaHMiiBatOLi^yKDcn 
b nojioKeHMM OT 4020 ao 4050, m ojxah mjim 
6o/iee ct>apMai4eBTiiMecKM npiieMneMbii) 
HOCMTenb. 

14. Cnoco6 no n.1 3, OTnuMajou^MMCJi TeM, mto 
KOA^pyeMbm reHOM c^yHKi^iiOHa/ibHbiM 



O 

CM 

CO 
CM 
CD 



-22- 



Hy>KepoflHbiM 6enoK npeflCTaBrifleT co6om 6e/ioK 
cynpeccMM onyxoneM, a paKosoe saSonesaHne 
acxx)L^MMpyeTCfl c norepeM sHfloreHHoro 6ejiKa 
cynpeccMM onyxonew fluKoro runa. 

15. Cnoco6 no n. 14. oTJiima 101411 mca tsm. 
HTO onyxojib np^cTSBjifleT co6om 
HeMenKOKneTOMHbif) paK nencvix, 

paK /lencMX, 
MenaHOMy, 

paK M0J10MH0M 9Kene3bl, 

KapqiiOHOMy, nef^KOS, 

KapL^HHOHOMy, 

paK npocTaTbi, 



MeJIKOKneTOHHbl^ 

renaTOKapL^noHOMy, 
peTMHo6nacTOMy, 
KonopeKTajibHyio 

/1MM(tX3My, L4epBMKaJ1bHyK>, 

onyxo/ib Moara, capKOMy, 



onyxonb MoneBoro nyabip^i, onyxojib 
peTMKyji03HA0TenkiajibHbix TKaHeH. onyxonb 
BiinMa, acTpoquTOMy, rnMo6nacTOMy, 
HeMpo6nacTOMy, Kapi^nHOMy nuMHUKOB, 
ocTeocapKOMy, paK noMKM. 

16. Cnoco6 MHrnenpoBaHMfl nponMcJjepaqmi 
onyxonn y jKusoTHbix, xapaKTepMsywiuiMMCfl 
BBefleHneM JKHBOTHOMy ct)apMai4eBTMMecKOM 

KOMn03HL4MM, COflep>Kai4eM peK0M6MHaTHblM 

afleHOBMpycHbiM aeKTop oKcnpeccMH, KOTopbifi 
coAep>KMT (a) BCTasKy SKSoreHHOM flHK, 
coAep>Kau^eM reH, KOAkipyioLi^MM cynqkiAHbiM 
6enoK Mnn ero ctDyHKquoHanbHbiM aKBusaneHT m 
(6) afleHOBMpycHyK) flHK, MMeraLi4yio fleneMnio, 
HaHMHatoLi^yKxia b nojioKeHMM OT 357 flo 360 m 
3aKaHHMBaK)Li^yK)cn B nojioKeHUki ot 4020 
4050, M OAi^H kinki 6onee 4)apMaL(eBTkiHecKvi 
npHBMneMbiM HOcnTenb. 

1 7. Cnoco6 yMeHbmeHMfl nponnctjepai^mi 
onyxoneBbix KneioK, xapaKrepviayjoLi^MMCfl 
BBefleHneM KMBOTHOMy cJ^apMai^eBTHMecKOM 
KOMnoanL^Mn, coAep>Kau4eM 34>4>eKTMBHoe 
KonMMecTBo MeiaSonma TMMMAMHKMHasbi Mnn 



15 



20 



25 



30 



35 



ero <t>yHKi4MOHanbHoro SKBUBaneHTa, 
peKOM6MHaHTHblM aAeHOBupycHbiM BeKTop 

3KCnpeCCMM, KOTOpbIM CXJflepjKUT (a) BCTaBKy 

3K3oreHHOvi flHK. cx>Aep>Kau4eki roH. KOAMpyK)LUMii 
cyML^MAHbiM 6enoK unM ero ct)yHKMkiOHanbHbiM 
3KBMBaneHT M (6) aABHOBMpycHyK) flHK, 
MMeiou^yio Aenei^MK), HaMMHaiou^yiocfl b 
nond>KeHMM ot 357 ao 360 m aaKaHMMBatou^yiocfl 
B nojioKeHMM OT 4020 ao 4050, M oamh MnM 
6onee ctsapMaL^eBTMMecKM • npneMneiuibiM 
HocMTenb. 

18. Cnoco6 no n.17, oTnuHaiomnMcn tgm, hto 
MeTa6oniiT TiiMiiA(iHKiiHa3bi npeACTasnneT 
co6o^ raHL^MKnoBHp, HnM 6-MeTOKCiinypMH 
apa6MHOHyKneo3iiA, Mnii mx ct>yHKuiioHanbHbiM 
3KBiiBaneHT. 

19. Cnoco6 no n.18, OTnMMaiou^MMcn tom, hto 
onyxoneBbie KneTKii npeACTasn^itoT co6of^ 
renaroqennKDJiflpHyK) Kapi^noHOMy. 

20. Ha6op ATifl yivieHbLueHMfi nponM4>epamiM 
onyxoneBbix KnejoK, BK/iKwaiOLUMM 

peKOM6MHaTHblM aAeHOBUpyCHblM BCKTOp 

3Kcnpecx:MM, KOTopbivi coAep>KMT (a) BCTaBKy 
3K3oreHHOM flHK, coflep>KaineM rsH, KOAMpyKJu^nM 
cym4MAHWM 6enoK nnn ero ct)yHKMHOHanbHbiM 
SKBMsaneHT m (6) afleHOBupycHyK) flHK. 
MMeKDLi^yK) AenequK), HaHMHaioLi^yKx;^ b 
nonoKeHMM ot 357 ao 360 m 3aKaHHMBaK)ii^yK>cn 
B nono>KeHMM ot 4020 ao 4050, MeTa6onMT 
TkiMkiAMHKkiHasbi linn ero 4)yHKi4MOHanbHbiH 
SKBUBaneHT, oa^h unii 6onee (t>apMaL4eBTMMecKVi 
npnGMneMbiM Hocurenb. 

ripMopnTej no nyHKjaM: 

25.10.93 -nn.1 -9, 11 - 15; 

19.05.94 - nn.10. 16-20. 
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TAEJ1MUA 1 



50 

V*SHR PGSR* LLGSG DTLRS 6WERA FHDGO TLPWI GSQTA FRVTA MEEPQ 

100 

SOPSV EPPLS QETFS DLWKL LPENN VLSPL PSQAM DDLML SPDDI EQWFT 

150 

EDPGP OEAPR MPEAA PPVAP APAAP TPAAP APAPS WPLSS SVPSQ ICTYQG 

200 

SYGFR LGFLH SGTAK SVTCT YSPAL NKMFC QLAKT CPVQL WVDST PPPGT 

250 

RVRAM AIYKQ SQHMT EWRR CPHHE RCSOS DGLAP PQHLI RVEGN LRVEY 

300 

LDORN TFRHS WVPY EPPEV GSDCT TIHYN YMCNS SCMGG MNRRP ILTII 

350 

TLEDS SGNLL GRNSF EVRVC ACPGR ORRTE EENLR KKGEP HHELP PGSTK 

400 

RALPN NTSSS PQPKK KPLDG EYFTL QIRGR ERFEM FRELN EALEL KDAQA 
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GKEPG GSRAH SSHLK SKKGQ STSRH KKLMF KTEGP DSD* 
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Me« Pro Pro Lys Thr Pro Arg Lya Thr Ala Ala Thr Ala Ala Ala Ala 

15 10 15 

Ala Ala Glu pro Pro Ala Pro Pro Pro Pro Pro Pro Pro Glu Glu Asp 
20 25 30 

Pro Glu Gin Aap ser Gly Pro Glu Aap Leu Pro Lau val Arg Leu Glu 
35 40 45 

Phe Glu Glu Thr Glu Glu Pro Aap Phe Thr Ala Leu cya Gin Lya Leu 
SO 55 60 

Lys lie pro Aap Hia val Arg Glu Arg Ala Trp Leu Thr Trp Glu Lys 
65 70 75 80 

Val ser ser val Aap Gly val Lau Gly Gly Tyr lie Gin Lys Lys Lys 

85 90 95 

Glu Lau Trp Gly lie Cys He Phe He Ala Ala Val Asp Leu Asp Glu 
100 105 110 

Mac ser Phe Thr Phe Thr Glu Leu Gin Lya Asn lie Glu He Ser Val cm 
115 120 125 ^ 

CM 
^ 
CO 
CM 
CD 



Bis Lys Phe Phe Asn Leu Leu Lys Glu Xle Asp Thr Ser Thr Lys Val 
130 135 140 

Asp Asn Ala Met: ser Arg Leu Leu Lys Lys Tyr Asp Val Leu Phe Ala 
145 150 155 160 

Leu Phe ser Lys Leu Glu Arg Thr cya Glu Leu xle Tyr Leu Thr Gin 

165 170 175 

Pro ser ser ser He ser Thr Glu Ha Aan ser Ala Leu val Leu Lys 
180 185 190 

Val Ser Trp He Thr Phe Leu Leu Ala Lya Gly Glu Val Leu Gin Met 
195 200 205 

^ Glu Asp Asp Leu val He ser Phe Gin Leu Met Leu cys Val Leu Asp 

C 210 215 220 

Tyr Phe He Lya Leu ser Pro Pro Met Leu Leu Lys Glu Pro Tyr Lys 
to 225 230 225 240 

Thr Ala Val He Pro He Asn Gly ser Pro Arg Thr pro Arg Arg Gly 
0> 245 250 255 

ro 
O 
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CO 
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sar ?he Pro 7rp Zla Lau Asn Val Lau Aan Lau Lys Ala Phe Asp Phe 
S15 520 525 

Tyr Lys val lla Glu sar Pha Xla Lys Ala Gla Gly Aan Lau Thr Arg 
SaO 535 540 

Glu Mat lla Lys fiis Lau Glu Arg cys Glu His Arg Zla Mat Glu sar 
545 550 555 560 

Lau Ala Trp Lau Sar Asp Sar Pro Lau Phe Aso Lau Zla Lys Gin Sar 

565 570 ' 575 

Lys Asp Arg Glu Gly Pro Thr Asp fils Lau Glu Sar Ala cys Pro Lau 
580 585 590 

Asn Lau Pro Lau Gin Asn Asa His Thr Ala Ala Asp Mat Tyr Lau Sar 
595 600 605 

Pro Val Arg sar Pro Lys Lys Lys Gly sar Thr Thr Arg Val Aan sar 
610 615 620 

Thr Ala Asn Ala Glu Thr Gin Ala Thr sar Ala Phe Gin Thr Gin Lys 
625 630 635 640 

Pro Lau Lys Sar Thr sar Lau ser Lau Phe Tyr Lya Lys Val Tyr Arg 

645 650 655 



CM 
O 

CM 



Lau Ala Tyr Lau Arg Lau Asn Thr Lau cys Glu Arg Lau Lau Sar Glu 

660 665 670 ^ 

CO 

His Pro Glu Lau Glu Bis Zla Zla Trp Thr Lau Phe Gin £is Thr Lau 

675 680 685 ^ 

CD 

Gin Asn Glu Tyr Glu Lau Mat Arg Asp Arg fiis Lau Asp Gin zla Mat 

690 695 700 ^ 

c 

Mat cya ser Met Tyr Gly Zla cys Lys val Lys Aan Zle Asp Lau Lys 
705 710 715 720 

^ Pha Lys Zle Zla Val Thr Ala Tyr Lys Aap Lau Pro His Ala Val Gin ^ 

C 725 730 735 °^ 

Glu Thr Phe Lys Arg V&l Lau Zle Lys Glu Glu Glu Tyr Asp sar zla 
ls> 740 745 750 

Zle Val Phe Tyr Asn Sar Val Phe Mat Gin Arg Lau Lys Thr Asn Zle 
0> 755 760 765 
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iMi Gin Tyr Ala. sar ?hr Arg Pro Pro Thr L«u sar Pro xle pro Bis 
770 775 780 

He Pro Arg ser Pro Tyr Lya Pha Pro sar sar Pro Lau Arg He Pro 
785 790 795 BOO 

Gly Gly Aan Xia Tyr He Sar Pro Lau Lya sar Pro Tyr Lya lie Sar 

805 810 815 

Glu Gly Lau Pro Thr Pro Thr Lya Hnt Thr Pre Arg sar Arg Zla Lau 
820 825 830 

Val sar Zla Gly Glu Sar Pha Gly Thr sar Glu Lya Pha Gin Lya Zla 
835 840 845 

Aan Gin Mat Val cys Aan sar Aap Arg v&l Lau l.ya Arg sar Ala Glu 
8S0 8S5 860 

Gly sar Asn Pro Pro Lya Pro Lau Lya Lya Lau Arg Pha Aap Zla Glu 
865 870 875 880 

Gly sar Asp Glu Ala Aap Gly sar Lya aia Lau Pro Gly Glu sar Lya oi 



885 890 895 

Pha Gin Gin Lya Lau Ala Glu Mat Thr sar Thr Arg Thr Arg Mat Gin 
900 90S 910 



g»ir.2D 



CM 



Lya Gin Lya Mat Aan Aap sar Met Aap Thr Sar Aan Lys Glu Glu Lya ^ 
915 920 925 co 



CM 
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nccaavsTS TCTCAGGGGA CGTTOIUATT ATTTTTGTAA CGGGACTCCG GAGACGACGG 60 



G6CGTGCCCC 6CGTGCGCGC GCCTCGTCCT CCCCGGCGCT CCTCCACAGG TCGCTGGCTC 120 
CCGCCGCGGA AAGGCGTC ATG CCG CCC AAA ACC CCC CGA AAA ACG GCC GCC 171 

Hmz Pro Pro Lya Tte Pro Arg Lys Thr Ala Ala 

15 10 

ACC GCC GCC GCT GCC GCC GCG GAA CCC CCG GCA CCG CCG CCG CCG CCC 219 
THr Ala Ala Ala Ala Ala Ala Glu Pro Pro Ala Pro Pro Pro Pro Pro 
IS 20 25 

CCT CCT GAG GAG GAC CCA GAG CAG GAC AGC GGC CCG GAG GAC CTG CCT 267 

Pro Pro Glu Glu Aap. Pro Glu Gin Aap sar Gly Pro Glu Aap Lau Pro 
30 35 40 

CTC GTC AGG CT? GAG TTT GAA GAA ACA GAA GAA CCT GA7 TTT ACT GCA 315 

Lau Val Arg I*au Glu Pha Glu Glu Tbr Glu Glu Pro Aap Phe Thr Ala 
45 50 55 

TTA TGT CAG AAA TTA AAG ASA CCA GAT CAT GTC AGA GAG AGA GCT TGG 363 
JM cys Gin z.ya z.au x»ya zla Pro Aap Bla val Arg Glu Arg Ala Trp 
60 65 70 75 

TXA ACT TGG GAG AAA GTT TCA TCT GTG GAT GGA GTA TTG GGA GGT TAT 411 ^ 
Lau Thr Trp Glu l«ys Val Sar Sar Val Aap Gly Val Lau Gly Gly Tyr U 

80 85 90 

AST CAA AAG AAA AAG GAA CTG TGG GGA ATC TGT ATC TTT ATT GCA GCA 459 

Zla Gin Lya £»ya i.ya Glu Xiau Trp Gly xla Cya Zla Phe zle Ala Ala ^ 
95 100 105 ^ 

GTT GAC CSA GAT GAG ATG TCG TTC ACT TTT ACT GAG CTA CAG AAA AAC 507 CO 
Val Aap Leu Aap Glu Me^ ser Phe Thr Phe Thr Glu Leu Gin Lya Aan ^ 
110 115 120 ^ 

CD 

ATA GAA ATC AGT GTC CAT AAA TTC TTT AAC TTA CTA AAA GAA ATT GAT 555 
Xla Glu Xla aer Val His Lya Phe Phe Aan Lau Leu Lya Glu lie Aap ^ 
125 130 135 ^ 

ACC AGT ACC AAA GTT GAT AAT GCT ATG TCA AGA CTG TTG AAG AAG TAT 603 
Thr ser Thr Lya val Aap Aan Ala Met: ser Arg Leu Leu Lya Lya Tyr — ^ 
7J 140 145 150 155 

_ a 
C GAT GTA TTG TTT GCA CTC TTG AGC AAA TTG GAA AGG ACA TGT GAA CTT 651 

Aap Val Leu Phe Ala Leu Phe ser Lya Leu Glu Arg Thr Cys Glu Leu 
160 165 170 

lO 

^ ATA TAT TTG ACA CAA CCC AGC AGT TCG ATA TCT ACT GAA ATA AAT TCT 699 

Zle Tyr Leu Thr Gin Pro Ser Ser Ser lie Ser Thr Glu lla Asn ser 
0> 175 180 185 

K) GCA TTG GTG CTA AAA GTT TCT TGG ATC ACA TTT TTA TTA GCT AAA GGG 747 

Ala Leu Val Lau Lya Val ser Trp Xle Thr Pha Leu Lau Ala Lys Gly 
W 190 195 200 

*^ GAA CTA TTA CAA ATC CAA GAT GAT CTG GTC ATT TCA TTT CAG TTA ATG 795 

K> Glu Val Leu Gin Ket Glu Asp Asp Leu Val Xle ser Phe Gin Leu Me^ 

205 210 215 

o 
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CTA TGT CTC CT? GAC TAT TTT ATT AAA CTC TCA CC? CCC ATG TTG CTC 843 
Lau cys val Lau Aso Tyr Phe Zla Lys Z^u sar Fro Fro Mac Lau z*au 
220 ' 225 230 235 

AAA GAA CCA TAT AAA ACA GCT GTT ATA CCC ATT AAT GGT TCA CCT CGA 891 
Lys Glu Fro Tyr Lys Thr Ala val Zla Pro Zla Aan Gly sar Pro Ar? 

240 245 250 

ACA CCC AGG C6A GGT CAG AAC AGG AGT GCA CGG ATA GCA AAA CAA CTA 939 

Thr Fro AT? Arg Gly Gin Aaa Arg sar Ala Arg Zla Ala. I*ys Gin Lau 
255 2«0 265 

GAA AAT GAT ACA AGA ATT ATT GAA GTT CTC TGT AAA GAA CAT GAA TGT 987 
Glu Asn Asp Thr Arg zla zla Glu Val Lau cys Lys Glu His Glu cys 
270 275 280 

AAT ATA GAT GAG GTG AAA AAT GTT TAT T7C AAA AAT TTT ATA CCT TTT 1035 
Asn Zla Asp Glu Val Lys Aan val Tyr Fha Lys Asn Pha zla Pro Pha 
285 290 295 

ATG AAT TCT CTT GOA CTT GTA ACA TCT AAT G6A CTT CCA GAG GTT GAA 1083 
Hmt Asn sar Lau Gly Lau Val Thr sar Aan Gly Lau Pro Glu Val Glu 
300 305 310 315 

AAT CTT TCT AAA CGA TAC GAA GAA ATT TAT CTT AAA AAT AAA GAT CTA 1131 ^ 
Aan Lau sar Lys Arg Tyr Glu Glu zla Tyr Lau Lys Aan Lys Asp Lau Q 
320 325 330 

GAT GCA AGA TTA TTT TTG GAT CAT GAT AAA ACT CTT CAG ACT GAT TCT 1179 
Aap Ala Arg Lao Pha Lau Asp Sis Asp Lys Thr Lau Gin Thr Asp sar ^ 
335 340 345 ^ 

ATA GAC AGT TTT GAA ACA CAG AGA ACA CCA CGA AAA AGT AAC CTT GAT 1227 CO 
Zla Asp sar Pha Glu Thr Gin Arg Thr Pro Arg Lys sar Asn Leu Asp ^ 
350 355 360 ^ 

<o 

GAA GAG GTG AAT GTA ATT CCT CCA CAC ACT CCA GTT AGG ACT GTT ATG 1275 
Glu GXu val Asn val zla Pro Pro Bis Thr Pro Val Arg Thr val Mar ^ 
365 370 375 ^ 

AAC ACT ATC CAA CAA TTA ATG ATG ATT TTA AAT TCA GCA AGT GAT CAA 1323 

Aan Thr zla Gin Gin z«au Mat Hmt, Zla Lau Asn Sar Ala sar Asp Gin ^ 

380 385 390 395 ^ 

CCT TCA GAA AAT CTG ATT TCC TAT TTT AAC AAC TGC ACA GTG AAT CCA 1371 

Pro sar Glu Asn Lau Zla sar Tyr Pha Asn Asn Cys Thr Val Asn Pro 
400 405 410 

AAA GAA AGT ATA CTG AAA AGA GTG AAG GAT ATA GGA TAC ATC TTT AAA 1419 

Lys Glu sar Zla Lau Lys Arg Val Lys Asp Zla Gly Tyr zla Pha Lys 
415 420 425 



rO GAG AAA TTT GCT AAA GCT GTG GGA CAG GGT TGT GTC GAA ATT GGA TCA 1467 

Glu Lya Pha Ala Lys Ala val Gly Gin Gly cys val Glu zla Gly sar 
M 430 435 440 

CAG CGA TAC AAA CTT GGA GTT CCC TTG TAT TAC CCA GTA ATG GAA TCC 1515 

to Gin Arg Tyr Lys Lau Gly Val Arg l^au Tyr Tyr Arg val Mac Glu Sar 

445 450 455 

O fflir.3B 
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ATG C7? AAA ?CA GAA GAA GAA CGA T7A 7CC AT? CAA AAT TTT AGC AAA 1563 

Msr Lau Lys Sms Glu Glu Glu Arq Lau sar lla Gin Aan Pha sar Lya 
460 465 470 475 

CTT CTG AAt GAC AAC ATT TTT CAT ATG TCT TTA TTG GCG TGC GCT CTT 1611 
X^u l^u Aaa AAD ASH lla Pha Hla Mar sar z.au I3u Ala cys aIa x.au 
480 485 490 

GAG GTT GTA ATG GCC ACA TAT AGC AGA ACT ACA TCT CAG AAT CTT GAT 1659 

Glu val v&l Max Ala Thr Tyr sar Arg sar T&r Sar Qln Asn Lau Asp 
495 500 505 

TCT GGA ACA CAT TTG TCT TTC CCA TCG ATT CTG AAT GTC CTT AAT TTA 1707 
sar Gly Thr Aao Lau sar Pha Pro Trp XXa Lau Aaa Val Lau Asn Lau 
510 ■ SIS 520 

AAA GCC rrt GAT TTT TAC AAA GTG ATC GAA ACT TTT ATC AAA GCA GAA 1755 
Lya Ala Pha Aap Pha Tyr Lys Val Zla Glu Sar Pha Zla Lya Ala Glu 
525 530 535 

GGC AAC TTG ACA AGA GAA ATG ATA AAA CAT TTA GAA CGA TGT GAA CAT 1803 
Gly Asa Lau Thr Ar? Glu Mar zla Lya Bis Lau Glu Arg cya Glu Hla 
540 545 550 555 

CGA ATC ATG GAA TCC CTT GCA TGC CTC TCA GAT TCA CCT TTA TTT GAT 1851 ^ 

Arg Xle Mar Glu sar Lau Ala Trp Lau sar Aap Sar Pro Lau Pha Asi» O 
560 565 570 

CTT ATT AAA CAA TCA AAC GAC CGA CAA GCA CCA ACT GAT CAC CTT GAA 1899 cM 
Lau Zla Lya Gin sar Lya Aap Arg Glu Gly Pro Thr Aap Bis Lau Glu 

575 580 505 ^ 

TCT GCT TGT CCT CTT AAT CTT CCT CTC CAC AAT AAT CAC ACT GCA GCA 1947 ^ 

Sar AlA cys Pro Lau Aaa. Lau Pro Lau Gin Aan Asn His Thr Ala Ala CM 
590 595 600 

CD 

CAT ATG TAT CTT TCT CCT GTA ACA TCT CCA AAC AAA AAA GCT TCA ACT 1995 ^ 

Aap Mar Tyr Lau sar Pro Val Arg Sar Pro Lya Lys Lys Gly sar Thr 

605 610 615 C 

ACG CCT GTA AAT TCT ACT GCA AAT GCA GAG ACA CAA GCA ACC TCA GCC 2043 
_ Thr Arg Val Aan sar Thr Ala Aan Ala clu Thr Gin Ala Thr Sar Ala 3 

7i 620 625 630 635 

C 

TTC CAC ACC CAG AAC CCA TTC AAA TCT ACC TCT CTT TCA CTG TTT TAT 2091 

Pha Gin Thr Gin Lys Pro Lau Lys sar Thr Sar Lau sar Lau Pha Tyr 
1^ 640 645 650 

AAA AAA GTG TAT CGG CTA GCC TAT CTC CGC CTA AAT ACA CTT TGT GAA 2139 
_ Lya Lys Val Tyr Arg Lau Ala Tyr Lau Arg Lau Aan Thr Lau cys Glu 

^ 655 660 665 

ro 

CGC CTT CTG TCT GAG CAC CCA CAA TTA CAA CAT ATC ATC TCG ACC CTT 2187 

CO A«g Lau Lau sar Glu His Pro Clu Lau Glu His Zla Zla Trp Thr Lau 

^ 670 675 680 

ro TTC CAG CAC ACC CTC CAC AAT CAC TAT GAA CTC ATG AGA GAC AGC CAT 2235 

Pha Gin His Thr Lau Gin Asn Glu Tyr Glu Lau Mar Arg asd Arg Bis 
685 690 695 



o 

ro 
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TTG GAC CAA XTt ATC ATC TGT TCC ATG TAT GGC ATA TGC AAA GTG AAG 2283 

Lau AMP olc Xla Mst H«r cya sar Hai: Tyr Gly Zla cya Lya val Lya 

700 705 710 715 

AAT ATA GAC CTT AAA TTC AAA ATC ATT GTA ACA GCA TAC AAG GAT CTT 2331 
Aan Xla Aap Lau Lys Pha Lyi Xla Xla v&l Thr Ala Tyr Lya Aap Lau 

720 725 730 

CC7 CAT GCT GTT CAG GAG ACA TTC AAA C6T GTT TTG ATC AAA GAA GAG 2379 
Pro HlJ Ala val Gin Glu Thr Pha Lya Arg Val Lau Xla Lya Glu Glu 
735 740 745 

GAG TAT GAT TCT ATT ATA GTA TTC TAT AAC TCG GTC TTC ATG CAG AGA 2427 

Glu Tyr Aap Sar Ila Xla val Pha Tyr Aan sar Val Pha Hmz Gin Arg 

750 755 760 

CTG AAA ACA AAT ATT TTG CAG TAT GCT TCC ACC AGG CCC CCT ACC TTG 2475 
Lau Lya Thr Aan Xla Laa Gin Tyr aIa Sar Thr Arg Pro Pro Thr Lau 
765 770 775 

TCA CCA ATA CCT CAC ATT CCT CGA AGC CCT TAC AAG TTT CCT AGT TCA 2523 

Sar Pro Xla Pro His Ila Pro Arg sar Pro Tyr Lya Pha Pro Sar Sar 

780 785 790 795 

CM 

CCC TTA CGG ATT CCT GQA GGG AAC ATC TAT ATT TCA CCC CTG AAG AGT 2571 
Pro Lau Arg Xla Pro Gly Gly Aan xla Tyr xla sar Pro Lau Lya sar 
800 605 810 

CCA TAT AAA ATT TCA GAA GGT CTG CCA ACA CCA ACA AAA ATG ACT CCA 2619 CM 

Pro Tyr Lya xla sar Glu Gly Lau Pro thr Pro Thr Lya Hm^ Thr pro 

815 820 825 ^ 

CO 

AGA TCA AGA ATC TTA GTA TCA ATT GGT GAA TCA TTC CGG ACT TCT GAG 2667 
Arg Sar Arg Xla Lau Val Sar Xla Gly Glu sar Pha Gly Thr Sar Glu CM 
830 835 840 

CD 

AAG TTC CAG AAA ATA AAT CAG ATG GTA TGT AAC AGC GAC CGT GTG CTC 2715 

Lya Pha Gin Lys Xla Aan Gin Mat Val cya Aan Sar Aap Arg v&l Lau 

845 8S0 655 C 

AAA AGA AGT GCT GAA GGA AGC AAC CCT CCT AAA CCA CTG AAA AAA CTA 2763 
_ Lya Arg sar Ala Glu Gly Sar Aan Pro Pro Lya Pro Lau Lya Lya Lau 3 

^ 860 865 870 875 ^ 

CGC TTT GAT ATT GAA GGA TCA GAT GAA GCA GAT GGA AGT AAA CAT CTC 2811 
Arg Pha Aap xla Glu Gly sar Aap Glu Ala Aap Gly sar Lya ula Lau 
1^ 880 885 690 

--^ CCA GGA GAG TCC AAA TTT CAG CAG AAA CTG GCA CiAA ATG ACT TCT ACT 2859 

_ Pro Gly Glu sar Lya Pha Gin Gin Lya Lau Ala Glu Har Thr sar Thr 

^ 895 900 905 

to 

CGA ACA CGA ATG CAA AAG CAG AAA ATG AAT QXT AGC ATG c;AT ACC TCA 2907 

Arg Thr Arg Mac Gin Lya Gin Lya Mat Aan Aap sar Mar Aap Thr Sar 
910 915 920 

ro AAC AAG GAA GAG AAA TGAGGATCTC AGC^jCCTTGG TGGACACTGT GTACACCTCT 2962 

Aan Lya Glu Glu Lya 
925 



O 



OGATTC»TTG TCTCTCACAG ATC^TGACTCA TAT 2995 
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